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TITLE-PAGE QUOTATIONS. 

(Op Nestob.) 
** Voice sweeter than honey flowed from his tongue." 

(Oe XJltsses.) 
" He sent forth a great voice from his breast and words like to the 
flakes of winter's snow." 

(Op a. Youth.) 
*^ He played delightfully on the lyre, and sang to the melodious 
string with a dear voice." 



PEEFACE. 



The chief aim of this treatise is to furnish persons 
who make an artiBtic or professional use of the vocal 
organs with a concise, but complete account of those 
scientific relations of the voice, physical and medical, 
which are generally only alluded to cursorily or 
passed over altogether in works on elocution and 
singing. 

That physiological information is needed by, and 
of practical importance to, speakers and singers is, 
perhaps, sufficiently evident; but if any proof were 
required it might be foimd in the fact that some of 
the most careful researches into the action of the 
larynx have been made by teachers of singing — 
Qurcia, Battaille, and Seiler, for instance. 

I hope also, as works on the physiology of voice- 
production and the hygienic aspects of vocal exer- 
cise are comparatively rare in English literature, 
and there is no recent systematic accoimt of either 
subject, that some of the chapters in the present 
volume may be of interest to members of the 
medical profession. 

G. H. 

27a., Finsbuby Squabb, 
August, 1879. 
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ADDENDA. 

Page 7, note, after *' a«,** read " to be sharp or swift.'* 
„ 88, „ „ <* thickness," read*' rigidity." 

„ 118, line eleven from bottom, after ''widest part," read "when the 
vibrations strike outwards." 



EBBATA. 

Page 98, line 9, for " observation, rendered," read " observation rendered." 
„ 118, line 18, for " favours low," read " favour slow." - 
„ 118, note 2, for " p. 268," read « p. 277." 
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PLATO'S CONCEPTION OF SOUND AND 

AUDITION. 

Tplrov S^ tutrdrjTuchv iv rjfuv ti4pos hcuTKoxovffi rh irtpX r^v aKoiiVj Hi ks 
curias rh irepl avrh ^vfifiaivei iraBiifiaTa \€Kt4ov. BXms fiiv oZv (pwv^u Owfitv 
rifv ffi* Atcov thr' ii^pos iyK€<pd\ou re Kcd aifjuxros ft^XP^ ^^^5 irXriy^v 
ZuiiiJiofi4v7iVj riiv 8c dir'avr^s K-vriffiy, &t^ rrjs K€<l>d\ris fi^v iipxofA^priUy 
rtXtvTwffoa^ $^ x€pl r^v rod fjiroros ^9poty, iucotiv tmi S'ovr^s rax^'tciy 
d^€iayf t<m Bl fipaUvr^pa, fiapvT4pa»' r^v Z\ dfioiav ^fioX'fiv re xht keiuv, 
r^v tk ivavricof rpax^^ov' fi^d^riv 8i r^v voXA^v, 001} 8^ ipavrla, 
fffUKpdy. — TimauSj c. 29 (67). 

"A third department of our perceptions, that which concerns 
hearing and the causes in which this feeling arises, most now be 
spoken of to observers. We may certainly conclude that voice 
(sound) is a shock transmitted through the ears to the soul by the air, 
the brain, and the blood, and that the motion thereof, which begins 
in the head and ends in the region of the liver, is hearing. When 
this motion is swift, the sound is acute, when slow, grave. If the 
motion is regular, the sound is even and smooth, if the opposite, 
harsh. A great motion gives a loud sound, the opposite, a faint 
one." 

See also Timseus Locri, De Anima Mundi, c. 12. 



VOCAL PHYSIOLOGY AND HYGIENE 



INTEODUCTION. 

HISTORICAL REVIEW OF THE ORIGIN AND PROGRESS 

OF VOCAL CULTURE. 

ORIGIN OP LANGUAGE — ORIGIN OF SINGING — THE 
EGYPTIANS — THE GREEKS — THE ROMANS — THE 
MIDDLE AGES — THE TWO FACULTIES OF VOICE.' 
SPEECH AND SONG. 

The importanoe of cultivating the vooal powers arises 
from the dispensations of Nature herseU, and is the 
consequence, or perhaps the cause, of the physiological 
constitution of mankind and the social conditions imder 
which they are impelled to live. Thus, it has been 
observed that ^' man ia man only by means of speech ; 
but in order to be able to form a language, he must 
first be man."^ One of the great, probably the 
greatest of, barriers between man and the lower 

I " Der Mensoh ist nur Mensoh durcli Sprache ; um aber die 
Sprache zu erfinden, miisste er schon Mensch sein.'' W. von Hum- 
boldt's Q$umm$lt$ Werkey Berlin, 1841-46, Bd. iv. p. 252. 



2 Introduction — Historical Review^ Etc. 

aTiiTnalfl is language. ^^ Man speaks, but no brute has 
ever uttered a word," and language is a Bubioon 
whieli the brute intelligence appears incapable of 
passing.^ 



Origin op Language. 

The origin of speech and language lies buried in the 
obscurity of prehistoric times. But man, in accordance 
with his characteristic bias, which renders hiTn in- 
tolerant of a yacuum in his knowledge, has always 
striven to fill the Toid with mythical explanation or 
philosophical surmise. To the pagan deity. Mercury, 
Hermes, Trismegistus, or Thoth,^ as he was variously 
called by the principal nations of antiquity, the 
popular belief formerly ascribed the invention of 
articulate soimds and the elaboration of a polished 
language.^ This fabulous notion has always, of 
course, been rejected by the learned, and the opinions 
of the thoughtful are found divided, on the one 
hand, as to whether language was a special gift of 
Providence, an invention of the human intellLgenoe, 
or a kind of a growth; and on the other, as to 
whether all languages have sprung from a common 

' Max MiUler, Leeturet on the Seienee of Language^ 6th ed. voL i. 
p. 403. 

' Originally different divinitiefl or personages who were afterwards 
confounded together through a similaritj in the legends conneoted 
with them. 
3 Thus Horace {Carm, i. 10) — 

^ « Merouri, faounde nepos Atlantis, 

Qui f eros cnltiis hominum recentnm 
Voce formasti catos." 
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ongin, or numerous tongues arose at diverse periods 
in different parts of the earth. 

1. The theory that language was a gift is founded 
on the theological inference which some draw that 
man was created in the full possession of all those 
admirable faculties which raise him so far above the 
other classes 'of the animal kingdom.^ These sup- 
positions have, however, received little support from 
the modem school of philosophy, and are not even 
in critical accordance with the Mosaic cosmogony. 

2. The notion that language was an invention was 
advocated by the principal philosophers of the last 
century.* In this case it is assumed that when the 
mental powers and social relations of manMnd at- 
tained a certain degree, men foimd it necessary to 
have recourse to artificial signs with which to express 
and communicate readily their thoughts. For the 
purpose they chose the numerous voc£il sounds which 
they already had faculty of uttering and fixed their 
meaning by mutual agreement. The truth of this 
theory is now considered more than questionable, not 
so much from the inherent impossibility of such a 
beginning for language, as from the fact that a 
more likely explanation may be deduced from the 
doctrine of evolution. 

3. That gestures of the coimtenance and limbs,^ 
mingled probably with indefinite inteijectional ex- 
clamations, were the most primitive means of human 

' See Spencer, First Frineiples, p. 33, and Principles of Biology, i^eumm., 

^ See Adam Smith, Considerations concerning the First Formation of 
Languages, 
' Ccmdillao, Qrammaire, ch. i. 
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converse appears beyond a doubt.^ And the power 
of producing varied vocal sounds must have long 
preceded even the rudest attempts at speech. In 
proportion, however, to his intellectual development, 
from the use of one word man was led on to the 
employment of several, and language was thus 
gradually formed through the exertion of the organs 
of voice under the guidance of those of hearing.^ 
By this theory, which seems to be a reversion to 
the opinion long ago advanced by Lucretius^ and 
other philosophers of antiquity, language is assumed to 
be a kind of a growth, which came gradually of itself 
according as the continually increasing intelligence 
and interdependence of mankind gave birth to the 
necessity for a complex means of intercommunication. 



1 For instaxLces of modem gesture language, see Lubbock, Origin 
of Civilization^ 3rd ed. ch. ix. 

' The experiment of isolating two children from their birth in 
order to see what lang^ge they would speak was made by Fsam- 
mitichus, King of Egypt, about 650 B.C. After a time they articulated 
the word becoa, which in the Phrygian langfuage meant "bread." 
The king concluded, therefore, that Phrygian was the primitive 
langnage of the earth. — Herodotus, 1. ii. c. 2. Kavanagh fancifully 
suggests that the first word used was O (to designate the sun, the 
most strikirtg of objects), because the mouth has somewhat of the 
shape of this letter when forming the sound. A transition is thus 
obtained from a gesture to audible speech. — Origin of Language and 
MythSy 1871, vol. i. p. 4. 

3 '* At varios linguee sonitus natura subegit 
Mittere et utilitas expressit nomina rerum, 
Kon alia longe ratione atque ipsa videtur 
Protrahere ad gestum pueros infantia linguse 
Cum facit ut digito quae sint praesentia monstrent." 

— T>e Rerum Nfttura, 1. v. 1028. 
Further on Lucretius combats the idea that language could have been 
an invention. 
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Prom this point of view the origin and development 
of language is an evolutionary problem to be worked 
out in a manner parallel with the other questions of 
the Darwinian hypothesis. But an intimate dis- 
cussion of such transcendental propositions is beyond 
the scope of this treatise. 

A clear exemplification of the paucity of words, 
as well as of ideas, in the infancy of civilization, 
may be discovered on examination of the languages 
used by savage nations at the present day. The 
Abipones, an aboriginal tribe of La Plata, have no 
word to signify God, nor such words as man, body, 
place, time, never, to be, etc. They are, moreover, 
imable to express in words any number beyond three. 
The Malay language is also so deficient that an attempt 
of the St. Petersburgh Bible Society to translate the 
Lord's Prayer and the Ten Commandments into it 
resulted in an entire failure to produce intelligible sen- 
tences. Again, the Tasmanians had no general term 
for a tree, though they had a name for each species; nor 
oould they express quahties, such as hard, soft, warm, 
cold, tall, short, roimd, etc. For "hard,'* they^ would 
say " like a stone ; " for " tall " " long-legs ; '* and for 
" roimd," " like a ball," " like the moon,'* and so on.^ 

One of the difficulties with which philologists have 
to deal is to account for the source from which the 
first words uttered were drawn. Two principal ex- 
planations have been offered of this problem. %The 
first theory, most ably advocated by Herder* in the 
last century, supposes that man's first words were 

1 Lubbock, Prehistoric Times, 3rd ed. p. 573, et seq. 

' See Steinthal, J)er JJrsprung der Sprache, Berlin, 1858, p. 13. 
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formed in imitation of the sounds emitted by beasts 
and of the noises which everywhere strike the ear 
in nature, such as the falling of water, the rushing of 
wind, the collision of hard bodies, etc. Many words 
have evidently arisen in this way, e,g,y cuckoo, crow, 
pee->wit, etc., and creak, crash, crack, splash, dtush, 
purr, whizz, etc. The second theory affirms that the 
interjectional exclamations uttered by man almost 
involuntarily under the influence of various emotions 
became adopted as the first words used. In this way 
from Oh 1 Ah !, the instinctive cries of pain, we may 
derive such words as woe, wail, ache ; from Ugh ! ugly, 
huge ; from Fie I fiend, foe, feud, foul, and so on in 
many other instances.^ Although there is evidently 
much truth in both these methods of accounting for 
the origin of words. Max MiiUer thinks that the 
essential roots of language were not produced in 
this way, but by an instinctive and irresistible faculty 
of the human mind which impelled it to give articu-> 
late expression to its conceptions.' 

However man obtained his first stock of words, it is 
at least certain that he eventually to a great extent left 
off naming the objects which came under his notice in 
a strictly imitative manner. His later attempts at 
nomenclature were carried out by applying the words 

^ For a list of numerous words probably formed on these principles, 
see {iubbook, Origin of Civilization^ 3rd ed. ob. ix. 

^ Op. dt. vol. i. p. 440. These two hypotheses as to the origin of 
words are called technicaUy onomatopoeia and the interjectional 
theory, though both may be included under the former term. In 
rejecting them Max Miiller formerly stigmatized them as the ** Bow- 
wow" and "Pooh-pooh*' theories. Ibid. p. 407, et seq. Thoy are 
now, however, more favourably received by this philologist. 
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lie already possessed, either combined or separately, in 
such a manner as to describe or illustrate the most 
striking qualities of the things he wished to express 
by speech. Thus the horse might be named from its 
swiftness ; the moon from its aif ording a m^ans of mea- 
suring time by its periodic changes ; wheat because it 
is the whitest of grain, eto.^ But, in the lapse of 
ages, words ha^e been so altered by the omission of 
some letters and the softening or slurring of others, 
that they can seldom be traced back for any distance 
to the roots from whence they sprung. Thus in their 
constant passage through the vocal organs they have 
suffered a kind of attrition comparable to that which 
transfonns the rough fragments of rock, after they have 
lain for centuries in a current of water, to the smooth, 
round pebbles of the river-bed or sea-shore. 

For the common origin of all languages, which was 
believed in by Leibniz and which is stiU sustained by 
ybdSL MiiUer,^ there is considerable evidence. In 
various tongues, used by nations whose existences 
are separated by great distances of time and space, 
the similitude to be perceived between many of their 
words and forms of expression furnishes an absolute 
proof of their radical identity. As an example of this 
resemblance the following sentence in Latin, Qreek, 
and Sanscrit (the ancient language of the Hindus, 
which was dead prior to 300 b.c.) may be quoted : — 

^ Thus in Sanscrit, from the root as we have awa^ tiie runner, tho 
horse ; and from a root md, to measure, mdsy the moon (the measurer). 
The rehition of wheat to white is evident in our own language ; see 
MuUer, op. dt. vol. ii. p. 68, et seq., vol. L p. 6. 

' Op. dt. vol. i. p. 372. 
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Jovis mei pater gfenitor 
Zths ifxov meriip ywvriip 
Djatis me peta genitd^ 

This part of philological inquiry is intimately and 
apparently inseparably connected mth the question as 
tO' the descent of the whole of mankind from a single 
pair of progenitors. But through the great number 
and wide diversity of races and languages these prob- 
lems become so complex that no near approach to their 
solution has yet been made by the researches of science. 



Origin of Singing. 

The pleasing poetical suggestion of Lucretius,^ that 
man learned to sing by imitating the voices of birds, 
has a reflection in the conjectures of Herder as to the 
source of words. But singing must have come by an 
impulse as natural as that which produced speech, and 
as song is not necessarily connected with articulate 
pronunciation, it was probably the prior faculty of the 
two. Under the influence of joyful emotions, man, 
and even lower animals, are led to give vent to their 
feelings by the utterance of more or less varied and 
prolonged vocal sounds.* It seems likely therefore that 

^ Meaning. ^'Godmy father (and) creator." Miiller, Comparative^ 
Mythology : Oxford £May8, 1856, p. 14. 

^ '* At liquidas avimn vooes imitarier ore 

Ante fuit multo, quam leevia carmina cantu 
Ooncelebrare homines possent, anreisque juvare." 

— Op. cit. 1. V. 1378. 
3 See Darwin, 2Vie Expression of the Emotiona in Man and AnimaUj 
oh. iy. ; also Spencer, The Origin and Function of MusiCy in Eeeaye, 
SdentifiCf Folitiealy and Speculative ^ vol. i. p. 210. 
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the hxunan vooal organs were first systematically exer- 
cised, and possibly to a great extent prepared for the 
more definite action required by spoken language, in 
the practice, on occasions, of crude, though not alto- 
gether meaningless phrases of vocal melody. 

At a later period, after language had come into 
general use, the mind would be awakened to the concep- 
tion of a Gk)d, and the rationalism of endeavouring to 
gain his favour by some form of worship. And the 
propriety of addressing him in a manner more exalted 
than by the tones employed in ordinary converse would 
soon lead to the adoption of singing as an integral part 
of the religious ceremonial. The rudest races are led to 
-sing as the most natural means of expressing their 
devotion. Thus the ancient Germans, before they had 
a written language, celebrated in song the praises of 
their gods Teuton and Mannus.^ On the same prin- 
ciple, in ancient Gbeece, the oracles of Apollo were 
delivered in song and unpremeditated verse by the 
first priestesses at Delphi. And when they afterwards 
lost tins improyisato^ faculty, in order to render 
properly impressive the answers of the god, a company 
of prophets surrounded the Pythia to receive her 
inspirations and convert them into hexameter verse 
before they were commimicated to those who had 
come to ask the will of Zeus.* 

In the infancy of civilization not only is singing 
an emotional resource, but it sometimes becomes of 
practical utility. Before the invention of letters, 



^ Taoitiis, Le Moribus et Populia Oermaniaf 2, 19i. 
' Plutaich, I>0 FythuB OraculU, 22, 25. 
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mthout the aid of writiiig to register any matter of 
importaiiGe, memory unaided must often fail to fulfil 
its part -with the necessary exactitude. Under these 
circumstances the greatest aids are to be found in song 
and verse. By means of the impressive intonation and 
rhythmic nature of song and the measured feet of 
vene, sentences and even lengthy compositions may 
most easily be fixed on the minds of an audience and, 
by occasional repetition, retained with but slight 
aIf;eration in the memory of successive generations. 
" Time was indeed," says Plutarch,^ " when, in order 
to give a mark of authority to anything spoken, men 
Imade use of metre, verse, and song, setting to poetry 
and mufiio all history, philosophy, and in £a«t any 
event that required to be announced in an impressive 
manner.'* For this reason primitive nations have 
resorted to the expedient of singing their laws, and 
hence kept up such a custom even after they had a 
written language.^ By the same means the Homeric 
poems were preserved for nearly three centuries before 
Pisistratus collected and committed them to writing. 
So far the matters dealt with have been mainly 
theoretical and speculative. I will now endeavour to 
portray briefly the state of vocal culture amongst the 
leading nations of antiquity — ^viz., the Egyptians, 
Greeks, and Bomans — in mediaeval times, and in the 
earlier part of the present age. In most instances, 
however, no definite accounts of the E^stems of voice- 
training remain to us, although there is proof that 

1 lioc. oit. 24. 

2 Aristotle, Froblemata, s. zix. 15, 28. 
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the teaching and practice were elaborate. Our ideas of 
the subject must therefor^ be drawn generaUy from 
a consideration of forensic, histrionic, and musical 
achievements. 



The Egyptians. 

The monumental evidences of the valley of the Nile 
form the earliest series of authentic records which link 
our history with the civilization of the remote past. 
From these pictorial and hieroglyphic chronicles an 
intimate view is obtained into the political and private 
life of the Egyptians some four or five thousand years 
before the Christian era.^ At that early period this 
nation had abready attained a high degree of social 
refinement. They ascribed their origin to the Earth,^ 
their civilization to Osiris,^ and the beginning of their 
literature to Thoth, who was "Lord of the Divine 
Words '' and the " Scribe of Truth "* in their religious 
system. The latter deity taught men to speak dis- 
tinctly and articulately, invented letters, gave names to 
many things, and was the god of eloquence and music' 
At a later period a second Hermes, great in the 
domain of letters, arose and was deified. He was 

* See Wilkiiuon, Manners and Customs of the Ancient Egyptians, 
1847, vol. i. ch. 2 ; Bunsen, Egypfs Place in Universal History, vol. i. 
1868, pp. XXX. 35 ; and Lepsiiis, Die Chronologic dcr ^gypter, 
Th. i 1849, passim. 

* DiodoroB Sioulus, 1. L 10. 
3 Ibid, 16,17, 18, etc. 

A Bunsen, op. cit. vol. i. p. 393. 

» Diod. Sio. 1. i. 16. Plato, Fhilebus, 8 ; Fhmdrus, 59. 
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snmamed TrismegistuB, or the Thiice-Ghreat, and with 
him the initial character of Thoth ultimately coalesced, 
through a sinulority in their legendary attributes. 
Trismegistus was the author of numerous works on 
science, amongst them a volume of hymns to the gods 
and of rules for the conduct of monarchs, which were 
considered sacred and always borne by a band of 
singers in front of the religious processions of the 
Egyptians.^ 



Their Ideas of Oratory. 

Whether the ancient Egyptians cultivated rhetoric 
as an art is uncertain, but that they were ac- 
quainted with the power of oratory is shown by 
the manner in which trials were conducted before 
their judges. The arch-judge, having the image of 
Truth suspended from his neck and the eight books 
of the laws of the nation before him, took his seat 
in a court of thirty inferior judges and the trial 
began. The plaintiff made a written statement of 
his case, setting forth his injury and the amount of his 
damage. The defendant then read what was written, 
and in writing made his reply. A second written 
explanation on each side followed, and the documents 
were then submitted to the judges. When they had 
deliberated, the arch-judge pointed with the image of 
Truth towards him whose cause was determined to be 
just, and the case was over. This method of pro- 

1 Clemens Alexandrinus, StromateiSy 1. yi. In Migne's Fatrologia, 
Ser. Greec. vol. iz. ool. 263. 
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cedure was adopted because they beKeved that by the 
harangues of lawyers and the arts of oratory a veil 
was often cast over the truth, whilst, on the other 
hand, the passionate pleading of the parties in the suit 
might excite the pity of the judges, and cause their 
decision to swerve from the strict line of justice.^ 



Their Advance in Mmic. 

That the Egyptians had made considerable ad- 
vances in the science and practice of music is proved 
by the discovery of paintings and portions of harps 
with from ten to twenty strings, and also of a kind 
of guitar adapted to produce many tones of different 
pitch with the limited number of three strings.* 
They were acquainted with the triple harmonies, 
viz., the harmony of voices, of instruments, and 
of voices and instruments. The sculptures attest the 
frequency and popularity of vocal and instrumental 
performances. Sacred music was studied by the priests. 
With respect, however, to the place held by music in 
the education of the youth of the higher classes there is 
some uncertainty, because an apparent discrepancy 
exists in the statements made on this point by Diodorus 
the Sicilian,^ and by Plato.* The historian says that 
the Egyptian youth were not taught music, as it was 
considered not only useless, but noxious, and likely to 

^ Diodorus Siculus, 1. i. 75, 76. 

^ See V^ilkmson, op. cit. vol. ii. p. 222, et seq. 

3 L. i. 81. 

* Legesy 1. ii. p. 656, d, 

h 
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render effeminate the minds of those who listened to it. 
The philosopher, who spent some years studying in 
Egypt, describes the stringency of the laws relating to 
the fine arts, which prohibited that any painting, 
statuary, or music, should be allowed in the assemblies 
of yoimg people but such as had been legally de- 
termined to be of the highest excellence. For this 
reason, at an early period, fixed types were established 
in painting, sculpture, and music, from which no depar- 
ture in the shape of innovations or inventions by later 
artists was pennitted. The iuclusion of music in such 
special enactments shows that it was regarded as a very 
important art by the State. It seems likely, however, 
that Egyptian children were not actually taught to sing 
or to play on any iustrument as the part of a Uberal 
education, though they might have learned the rudi- 
ments of musical science.^ Persons of rank did not, 
like the Ghreeks, learn music in order to play in society, 
and at feasts hired musicians were always employed.^ 
The practice of music was therefore considered as 
strictly a profession, but of a lower class,^ with which 
amateurs did not meddle. Popular songs there were, 
of course, such as "Maneros," mentioned by Hero- 
dotus.* On festival occasions also, general choruses 

1 Wilkinson ((^. cit. vol. ii. p. 224) in a quotation evidently trans- 
ferred from Bumey (EUtory of Music, vol. i. p. 204) represents Strabo 
as saying that ^'Egyptian children were taught letters, the songs 
appointed by law^ and a certain kind of musio." Neither author 
gives OQ exact reference to the passage (1. x. c. iv. s. 20), from which 
it may be seen that the geographer is dealing with the institutions of 
the Chntans and not with those of the Egyptians. 

2 Ibid. p. 241. ' F6tLS, EUt, de la Mtmque, torn. i. p. 200. 
* L. ii. 0. 79. 
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were sung, as, for instanoe, during the procession to 
Bizsins in hononr of Isis, when numbers of men and 
women sailed np the Nile in boats. During the 
whole voyage one portion of the compaay kept np 
a oonstaut singing, whilst the rest played with Antes 
and oastaaets.^ 

Notwithstanding the versaiility of the Egyptians, 
and their knowledge of various arts and sciences, 
nothing at all resembling dramatic representation was 
ever practised amongst them.^ 



The Queeks. 

Their Relations xcith Egypt — In early Grecian ethno- 
logy the most dominant element appears to have been 
an obscure race, named Felasgians«^ Mythically, this 
people were represented as autochthonous^ or earth-bom, 
and to have bnilt the city of Argos, considered the 
most ancient in Greece.* Pelasgians, however, are 
mentioned by Greek authors as dwelling in vations 
other countries besides Greece which had a sea-board 
on the Mediterranean, such as in Italy ,^ Crete,^ and 
Asia Minor. ^ It seems most probable that they were 
a migratory nation, which travelled in large parties 
into many coimtries, and obtained a footing amongst 

1 Ibid. c. 59, 60. 

2 Wilkiiison, op. cit. vol. ii. p. 259. 

' See Grote, Sistory of Greece, vol. ii. p. 44, et seq. 

* Pausanias, 1. i. 14. 

^ Dionjaiiis of Halicaniassus, I. i. 17) et seq. 

• .Strabo, 1 v. c. ii. s. 4. 
^ Homer, Iliad, x. 429. 
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the indigenous inhabitants wherever they went 
through the possession of superior intelligence and 
prowess. 

Egypt, as the eldest of the countries bordering 
on the Mediterranean, acted as a fountain of dviliza- 
tion for the nations of the proximate shores, who long 
regarded her with veneration as an inexhaustible 
repository of all the arts and sciences in a static 
of the highest perfection.^ Whatever may have 
been the social condition of the Ghreeks before the 
arrival of the Felasgians, there is little doubt that the 
advent of the new-comers was attended by a con- 
siderable advance in scientific and artistic knowledge. 
Herodotus^ tells us that the Pelasgians introduced 
Egyptian rites into Greece,^ and it has been proved 
beyond dispute, by the archseological labours of Schlie- 
man* at Mycense and Tiryns, that in the heroic age 
Egypt was a fruitful source of every kind of know- 
ledge to the Grreeks. Even after Ghreece had emerged 
from the darkness of mythical times into the broad 
daylight of a systematic history, her men of letters, 
amongst them Pythagoras, Plato, and Euripides, 
made a practice of visiting Egypt to increase their 
knowledge of science and art. But the Gfreeks, the 
varied and impressive scenery of whose country dis- 

1 See Homer, Odyssey^ 1. iv. 229. 

2 L. ii. 61 ; vi. 137. 

3 See Gladstone, Studies on Somer, vol. i. p. 148. 

A Mycena : a Narrative of Researches and Discoveries at Mycenae and 
Tiryns^ 1878. The author shows the identity of the Greek Hera 
(** Bofitfiris ir^TFia^Hpi} " of Homer, Iliad i. 568 ; iv. 50, et passim) with 
the Eg^yptian cow-headed goddess Isis ; pp. 9, 216. Numerous speci- 
mens of Egyptian glass, porcelain, &c. were found; pp. 157, 242, 3o0. 
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played nature under a more SBsthetio aspect than the 
sandy plains and sun-dried flats of Egypt, soon out- 
stripped their masters in all matters of taste, and 
their fine arts, with the exception perhaps of music, 
rapidly attained an excellence which has not since 
been surpassed. 

The Greek Hermes, the "Interpreter," was con- 
sidered to be identical with the Egyptian Thoth,^ 
and was looked on as the god of skilful speech or 
eloquence and the inventor of music. He it was 
who first constructed a lyre and sang to it with his 
voice, but he immediately resigned his invention to 
Apollo, who afterwards became the chief patron of 
the fine arts and leader of the muses.^ 



Their Oratory and Voice- Training. 

In ancient Ghreece the city of Athens became the 
centre of learning and refinement, and at one time 
or another reckoned amongst her inhabitants all 
who were most celebrated as statesmen, philosophers, 
poets, painters, and statuaries. Her political institutions 
were of such a liberal character that the highest 
offices in the state were open to any of her citizens 
who could prove themselves by deed or by word best 
fitted for the duties of government. He who 
could command the most eloquent and persuasive 
language had the favour of the people in their 

^ Gioero, De Natura Ihorum, 1. iii. 22 ; Herodotus, 1. ii. 138. 
' Homer, Bymnu9 in Mereurium, 420 ; Iliad, i. 603. 
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assemblies, and hence rhetoric flourished and was as- 
siduously studied as an art. The Athenian orators 
attained to such eminence that it is scarcely hyper- 
bolical to say that the echoes of their voices have 
not yet died out ; for the names of Isocrates, Pericles, 
Demosthenes, and .^schines, are almost as familiar 
to modem ears as those of the chief statesmen of 
the present day. 

At Athens there were many schools of rhetoric, 
and the extant treatise of Aristotle proves how 
systematic was the cultivation of oratory. Many 
of the schools were presided over by the class of 
philosophers called Sophists, such as Gorgias and 
Protagoras, who afterwards fell into disrepute on 
account of the superficiality, artifice, and falsity of 
their teaching.^ The diction and delivery of the 
Sophists was characterized by an extreme amoimt of 
affectation. They tried to subdue their voices to an 
almost feminine blandness, and introduced such a 
variety of intonation into their sentences that their 
speech most resembled a song.^ AU the abler rhe- 



* See Plato's Gorgias and Protagoras^ and Grote, History of Greece , 
vol. vi. p. 63. 

^ Flutarcli, Le Audtendo^ c. 7. Pliilostratiis, in Vitis Sophistcfrum^ 
edited by Kajser. This scholar has diligently collected and formed 
into a continuous account the various scattered facts relating to the 
training of the Sophists found in the Lives of Philostratus. In his 
prafatio he describes the minutise of the process of education to 
which youths intended for the profession of Sophist were subjected 
for several years from boyhood ; how their taste was cultivated by 
study of the best authors ; how their judgment was exercised by 
critical debates and the composition of written dissertations; how 
their manner in delivery was trained to the exhibition of every kind 
of emotion, not only by technical practice, but by actual observation 
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torioians and many of the pubKo disapproved of their 
style, which was the frequent aim of satire.^ In one 
instance, however, it is related that a Sophist, named 
Pollux,^ having to deliver an oration before the 
dissolute Commodus, so charmed the audience with 
his mellifluous tones that the emperor at once 
appointed him chief rhetorician at Athens. But 
Antoninus immediately silenced Fhiliscus,^ an orator 
of the same class, and refused to remit his taxes, when 
he commenced to address him with an effeminate 
modulation of voice. 

To the school of the Sophists doubtless belonged 
those Greek advocates who treated their vocal organs 
with such devotion and delicacy that, as Cicero* 
observes, they became slaves to their voice. They 
passed whole , years in sedentary declamation, and 
before rising to speak on each occasion commenced 
gradually to sound their voice. On sitting down 
again after pleading they still continued to emit 
tones, leading their voice down from the highest to 
the lowest pitch, and, as it were, colleotiag it into 
a state of repose by passing it through a scale. 

of the habits of mankmd ; and how their powers of memory were 
developed by incessant and laborious exercises. Kayser shows 
farther that even the mature Sophist stiQ submitted himself to a 
severe discipline in order to preserve the readiness of his faculties, 
and supplemented his public work by an arduous solitary practice of 
his art. 

^ Ludan, Fseudologiata, Aristophanes, Nubea. 

' Phiiostratus, op. cit. 1. ii. 12, p. 258. 

» Ibid. 30. 

* De Orators, 1. i. o. 09, Compare Martianus Gapella, De JRhetorica, 
circa fiuem. 
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The most celebrated schools of rhetoric were those 
of Isoorates and Aristotle. Isocrates, finding himself 
disqualified by a nervous disposition for the duties of 
a pubUc speaker,^ confined himself to teaching the 
elements of his art,^ and writing orations to be 
delivered by others. He bestowed an immensity 
of care on the composition of his written speeches 
as is shown by the fact that he spent more than 
ten years in elaborating and polishing his Panegyric 
oration.* His style was artificial and figurative, and 
his great aim smoothness of diction^ and artistic 
gesture.' Hence we may infer that the principal 
matters he taught his pupils were the construction of 
mellifiuous sentences, and the introduction of pleas* 
ing tropes and amplifications as well as a graceful 
method of gesticulation during delivery. Though a 
pupil of Gorgias and deeply imbued with some of 
the principles of the Sophists, he was opposed to 
their worst extravagancies.* 

The rhetorical teaching of Aristotle was nearly 
the opposite of that of Isocrates, and was directed 
mostly towards inculcating the principles of truth 
with logical disputation and forcible argument. The 



^ Plutarch, in Vitia Decern Oratorumy sub Isoeratey o. 29, et seq. 

' His class reacked to the number of 100 pupils, each of whom paid 
him 1,000 drachmae (about £40) for his course of instruction. 

3 Longinus, De Sublimitate, o. 4. It was observed that Alexander 
conquered all Asia in a less time than it took Isocrates to compose his 
Panegfjric oration on the Persian war. 

^ Ibid. 0. xxi. xxsyiii. 

^ Cicero, Tu8eulana Diaputationea, 1. i. c. iy. 

> See Dionysius of HaUcamassus, Be Veteribus Metoribue Obaerva- 
^ionesy sub Isoerate, 
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works of the great philosopher are too well known, 
however, to require any further comment here. 

Distinct from the duties of the rhetoricians were 
those of a functionary termed the phonascus^ or voice- 
trainer. The sphere of this professional seems to have 
extended to the cultivation of the voice both for speech 
and song,^ but from a purely physical point of view. 
It is probable, indeed, that all respectable youths took 
lessons from such a master, as the Athenians were 
excessively attentive to accent and tone of voice, and 
altered the .*8s' to *tt* in their words, from a dislike 
to the hissing sound of the former.^ The phonascus 
taught his pupils the most refined mode of pronun- 
oiation, the proper modulations and inflections of the 
voice,* and superintended classes*^ in the daily practice 
of systematic exercises.* Such exercises were under- 
taken in the morning, when fasting, as a belief pre- 
vailed that the voice would be injured if exerted 

^ ^mwnTKhs (see Stephanus, Thesaurus lingua Greea, «. t^.), liter- 
aUy ** one wko praotises the voice." Hence the word was often used 
as almost equivalent to " vocalist." FhonasH are defined by Galeu 
as ** singers to the ktthara^ public criers, and actors in tragedy and 
comedy \** De Compositione Fharmaeorum Secundum Loeoa, 1. vii. c. i. 
In this sense it was most commonly employed by later authors, «.^., 
Quintilian, L xi. o. iii. 23 ; Paullis ^gineta,i)0 Re Medico^ 1. iil. c. 28. 

' Quintilian, 1. xi. c. iii. 19. 

> See Lucian, Judicium Vocalium, They called persons with a 
rough voice Kvic\ofi6poif from a waterfall near Athens. Aristophanes, 
AchMmiam, 381 ; Bquites, 137, etc. 

* Suetonius, in Vita Auffusti, c. 84. 

» ^'Phonascus — 

Instructas doouit sonare classes." 

— Sidonius Apollinaris, 1. iv, 11. 

' Galled iyo^i^cts, or vociferationeSf Galen, De Sanitato Tuenda, 
vol. vi. p. 165. Demosth. pp. 449, 14 ; 328, 11. 
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after eating.^ The object of the voice-practice was 
to soften the natural asperities of the vocal organs,^ 
or to strengthen the chest and throat by reciting or 
singing verses to a kind of scale.^ The pupils were 
required to have their verses, preferably epic or iambic, 
off by heart, and manuals containing extracts suitable 
for the purpose were published.* When about to 
recite, they commenced gradually by repeating de- 
tached sentences of the verses at short intervals, 
during which they walked about. Afterwards they 
proceeded to declamation or vociferation, as it was 
called, at first on the bass notes, making the voice 
descend as low as possible. Then the tones were 
raised in a measured manner until the highest pitch 
was reached, whence a gradual descent was made back 
again to the gravest notes.^ For a singing exercise 
the practice must have been very similar, but the 
chief efforts appear to have been put forth in order 
to reach and siistain high notes.^ 

1 Aristotle, Prohlemata, c. xi. 22. Compare the following statement 
of Oribasius (1. i. c. 5) : *^ The voice must not be exercised when 
great and evident crudities of the stomach are present, lest corrupt 
vapours be distributed largely through the body." 

' Alexander Aphrodidensis, FroblematOy 1. i. 119. 

^ Antyllus apud Oribasium, 1. vi. c. 8, 9, et seq. 

* Diogenes Laertius, 1. u. s. 103 in Vita ArUtippi. 

B Antyllus (loc. dt.) states that after long experience he has found 
exercise of the voice in this manner most healthful and conducive to 
the well-being of the body. Goelius Aurelianus {De Morbis Chronieisy^ 
1. i. c. If 6; 1. ii. c. 6) also recommends declamation under a master 
[adhibito praceptore) as a valuable sanitary exercise in various diseases. 
Several other ancient physicians give similar advice. For further 
information on the subject see Hieronymus Mercurialis, De Arte 
Gymnastiea, 1. iii. c. 7, 1. vi. c. 5. 

^ Antyllus (loc. cit. c. v.) warns those who resort to declamation as 
a sanitary exercise against forcing the voice on the high notes. 
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As pubKo contests were held at which a prize was 
awarded to him who could best recite the poems of 
Homer or other compositions, a great rivalry was 
established in the matter of declamation.^ Such 
triab took place in the open air, during the Pythian 
games ^ for instance, and hence one of the principal 
endeavours was probably to be heard dearly at a 
considerable distance. In like manner the immense 
size of the theatres, their general acoustic arrange- 
ments, and the device of the masks that were worn, 
would make it necessary that the actors should de- 
Uver their speeches with as great a volume of sound 
as possible. From such causes the spirit of emulation 
would incite the performers to practise declamation 
vigorously and incessantly, and even to carry their 
efforts to a dangerous excess. Thus we find Plutarch*^ 
warning his disciples against indulging in violent 
vociferation, by which the voice is forced and strained 
to an extraordinary extent, for fear of such calamitous 
consequences as ruptures and convulsions. That even 
the orators were not free from the vanity of making 
an exhibition of a tremendous voice-power appeal 
from the incident related of Cameades.^ This 
philosopher used to address his class in the public 
gymnasium, and often spoke so vehemently, that at 
length the manager of the hall was obliged to re- 
monstrate with him. Upon which Cameades retorted, 



' Plato, lo, c. 1 et passiin. 

^ Plutarch, Symposium, 1. i. q. iv. 1, 

3 De Tuenda Sanitate, c. 16. 

^ Diogenes Laertius, in Vita, 
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" Provide then a measure for the voice." " The 
audience is a measure/' replied the manager. 



Their Drama. 

Not less signal than their other mstitutions 
was the theatre of the Ghreeks, and the dramatic 
creations of -^Ischylus, Sophocles, Euripides, and Aris- 
tophanes are still regarded with admiration. The 
drama had its origin in Attica, and was the outcome 
of various popular exhibitions, such as the public 
recitation or chanting of poems to the sound of the 
lyre by a kind of wandering minstrels called rhap- 
sodists; impersonations of Apollo and Dionysus and 
the myths connected with them for religious purposes; 
but more directly of the Dithyrambic and Phallic 
revelries in which the exuberant spirit of the people 
found an outlet.^ The first representation which 
decidedly partook of the nature of a play is thought 
to have been devised by one Thespis, and to have 
taken place at Icaria, a small village near Athens, 
in the year 335 B.C. When the drama became national 
the performance only took place once a year, during 
the Dionysiac festivals, when three plays, called a 
trilogy, were acted, which occupied the whole day. 
As almost all the populace flocked to see these spectacles, 
the theatres were very spacious, without a roof, and 
capable of holding from 30,000 » to 50,000 people. 

1 Aristotle, Poetiea, c. iv. 15. See Donaldson, Theatre of the Greeks. 
^ Plato, Sf^tnpoHum, c. iii. 
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Under these ciromustanoes, in order that the audience 
might be able to see and hear the actors, special 
arrangements and yarious artificial expedients were, 
necessitated. In the centre of the theatre, in front 
of the stage, was placed the characteristic element of 
the Ghreek drama, the chorus, who sang, danced, and 
often carried on a colloquy with the actors relating to 
the situations in the play. The actors themselves wore 

sible the faces of the characters supported. These 
niasks had wide-open mouths, from which a kind of 
speaking trumpet^ led to the actual mouth of the 
player, whose voice, deUvered in a singing tone, was 
consequently rendered loud and sonorous. In order 
still more to amplify the sounds of the voices, a series 
of bell-shaped vessels of bronze,^ which re-echoed every 
tone, were fixed on pedestals around the inner wall 
of the theatre. By such contrivances the most distant 
amongst the spectators were enabled to recognize the 
characters on the stage and to hear their speeches, as 
well as the songs of the chorus. 

The traming of the chorus, which numbered from 
fifteen to four-and-twenty members in each play, 
was the duty of a special officer, who instructed them 
both in dancing and singing.^ His services were con- 
sidered of the greatest importance, and on some 
occasions, when rival pieces were about to be presented, 

i Donaldson, op. oit. p. 248. 

' Galled hx*"^ ! Vitrayins, De Arehiteetura, 1. y. o. 5. See an illus- 
tration of an ancient theatre in Kircher's Mtmtrgia UniveraaliSf Homes, 
1650, torn, ii p. 282. 

' Galled xopo<i8^KaA.oi, Aristophanes, EeeUBiazusa^ 806. Probably 
he was a photuueus as well. 
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an eager contest took place, in order to obtain the 
best chorus-master.^ 

The greatest pains were taken to ensure a per- 
fect uniformity in voice and action between the 
different members of the chorus, so that even if one 
of them was found to sing more powerfuUy and 
beautifully than the others he was at onoe 
separated from them.^ The chorus-master aecom*" 
panied his chorus into the theatre, where he fiUed 
the part of coryphcsuSy or leader in the songs and 
dances.^ 



Their Mmic. 

Singing was a popular and much practised art 
amongst the Ghreeks as early as the time of Homer,* 
who describes the virgins that ministered in the 
temple of ApoUo at Delos as having the power to 
ravish those who listened to them by the sweetness 
of their voices and versatile faculties of song.* But 
although the Ghreeks at every period of their history 
were passionately fond of all kinds of music, there is 



^ Demosthenes, in Midiam^ c. 17. 

^ Aristotle, Folitiea, 1. iii. c. 8. 

3 Scholiast in Demosthenis loc. cit. Aristotle, J)e Mundoj c. vi. 

* About 850 B.a 

' Koupai ATiKutScs — 
Sftvoy aiUhvctyf BiKyowri tk <p^>lC Mptiwuv. 
ndyrtay ISi'iyOfHiwtay ^vits koI KpffifiaXMurrhy 
fufiwrff Iffwriv ^atri Hi k€v aitnhi %Kwrros 
^Oiyy*^^' oCfr« <r<l>uf Ka\^ avydptipty AoiS^. 

— SymntM in ApoUinew^ 157 — 164. 
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nothing in their extant treatises on the art, or in 
the fragments of their melodies which are preserved, 
to indicate that they had attained such a proficiency 
in composition as would make their performauces 
agreeable to modem eaxs..^^ Both Plato^ and Axis- 
totle,* in their philosophical works, devote much 
time to considering the position that music should 
hold in the education of youth. Plato especially 
inculcates the principle that young men should be 
taught to sing to the lyre in order that their voice 
and ear may be refined by cultivating the clear and 
precise perception of sounds that is demanded when 
learmng to render tone for tone. It was abso- 
lutely essential that every one who had the entry of 
good Athenian society should have some practical 
knowledge of singing or playing on an instrument. 
As Cicero* observes, the Ghreeks thought that the 
highest amount of culture was displayed in the 
graoeful perfonnaace of vocal or instrumental musio. 
Thus we find that such leaders as Alcibiades^ and 
Epaminondas^ are recorded for the possession of con- 
siderable fiVrn in singing to the lyre, whilst Them- 
istocles,^ in the early part of his career, having 
declined the lyre when it was handed to him at a 
banquet, was set down as a person of rude manners. 

* See Bumey, General History of MueiCy vol. i. 
2 Lege9^ 1. vii. 895. 

' Politica^ 1. viii. 

^ Tusculante Diaputationeef 1. i. c. 1. 

* Plutarch, in Vita. 

* Cioero, loo. cit. 

'' Ibid. On the high estimation in which the Greeks 
held music, see Quintilian, 1. i. c. x. 
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The most applauded display of vocal power consisted 
in tdnging a class of songs called orthian. They 
were composed only of high notes, and had to be sung 
with great vigour and intensity. Hence very few 
could sing them.^ 

Modem musicians are generally agreed that the 
Greeks had no knowledge of counterpoint, so that 
in singing or playing in concert they only made use 
of notes in unison or octaves, and never practised 
any kind of bass accompaniment. Moreover the 
scale employed in the best period of Greek music 
did not extend beyond eight or ten notes. As they 
failed to invent a simple and systematic musical 
notation, their melodies have not been transmitted* 
to us, with the exception of a few fragments which 
scarcely suffice as a representative sample. These 
fragments have, however, been reduced to modem 
notation with considerable precision, and are evidently 
crude productions which possess little merit according 
to our conception of melody.* Viewing these im- 
perfections of Greek music, the question may arise 
whether those who practised it were as liberally 
endowed with the natural gifts of voice and ear as 
the modems. From physiological analogy, no doubt 
can exist that the Greeks had all the power and 
executive faculty of voice to sing the most difficult 
compositions of recent masters, just as they must 
have had the manual dexterity necessary to i)erf orm 



1 Aristotle, FhMemmU, 8. zix. 37. 

* See Bumey, op. dt. yoI. L p 89; and Ghappell, HUtory of 

l«, oh. Till. 
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the most rapid and intricate of our instrumental 
pieces. Similarly as regards aural appreciation of 
sound, the quality of their senses in this respect must 
have l>een as delicate as it was in other departments 
of artistic taste, i.e., in poetry, painting, imd sculp- 
ture, etc. There was no deficiency of animal con- 
stitution, mental or physical, revealed in the character 
of Greek music, but an incomplete knowledge of 
acoustic principles and of the full variety of phases in 
which sound can gratify the susceptibilities of the 
organ of hearing. It may seem strange that thd 
Greeks did not attain the same perfection in music 
as in other fine arts, but our surprise will be lessened 
if we consider that poetry, painting, and sculpture 
consist essentially in a faithful imitation of the beau- 
tiful in nature, of which the type is everywhere 
present, whilst the advancement of music more re- 
sembles that of experimental physics and is depen- 
dent on discoveries which, although they may 
sometimes be made early by accident, are more 
often the result of patient investigation and step- 
by-step progress through a lengthened period of 
time. 



Their Medicine and Hygiene of the Voice. 

Not only did the Greeks cultivate the greatest 
suavity and smoothness of voice by mechanical exer- 
cises, but they also had recourse to bathing the mouth 
and fauces with various emollient potions or medi- 
caments. This practice appears to have been mainly 
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adopted by the Sophists who, whilst speaking, were 
often accompanied by a servant bearing a flask of 
demulcent liquid at which they sipped from time to 
time.^ The chief ingredient in these draughts was 
tragacantii.^ Even lawyers resorted to plasmata^ 
as they were often termed, in order to soften and 
sustain their voices whilst pleading. Some simply 
took sips of warm water* for the purpose, whilst 
others imbibed a vinous plasma} It was probably 
a constant custom with singers and actors to drink 
bland and medicated fluids for the beneflt of their 
voices. Hence, at a later period, we find St. Jerome* 
accusing certain of the church choirs of bedewing 
their mouths and throats with sweet medicaments as 
if they belonged to a theatrical company. One 
instance is on record of a member of the dramatic 
chorus who poisoned himself with a potion taken 
to improve his vocal powers.*^ Onions and garlic 
were considered beneficial to the vocal organs, but 

^ Synesius, in Dion, c. 11. In Migne*s Patrologia Cursus Completus^ 
Ser. Graec.-vol. Ixvi. col. 1149, 

» Ibid. 

' ** . . . liquido cum plasmate gnttur 
Mobile ooUueris.'* 

— Persius, Sat. i. 17. 

* ** At tu multa diu dicis, vitreisque tepentem 

AmpuUis potas semisupinus aqnam." 

— Martial, 1. vi. ep. 36. 

^ ^'Ghodanasar oapiens plasma yinum;" Hieronymns (Jerome), 
Quastiones in ParcUipomenon^ ii. c. xxxvi. 10. In Migne, op. dt. Ser. 
Lat. vol. zxiii. col. 1402. 

* Commentaria in Epiatolam ad Ephesios, c. v. 19. In Migne, op. oit. 
Yol. xxvi. col. 528. 

^ Antiphon, Oratio de Choreuta. 
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perhaps the greatest virtues of this kind were attri- 
buted to the leek, from which the voice was said to 
obtain a singular brilliancy.^ Singers thought they 
derived great advantage from partaking of legumin- 
ous vegetables or pulse, whence they were often 
familiarly spoken of as "bean-eaters."^ All kinds 
of firm-fleshed fish and eels were considered to assist 
the vocal powers.* Yolk of egg was taken for 
roughness of the fauces.* A kind of berry, called 
carpesiuniy probably cubebs, if held in the mouth was 
believed to confer clearness of voice and distinctness 
of pronunciation, wherefore some eminent orators 
never spoke without it.^ The property of render- 
ing the voice sonorous was attributed to the waters 
of a fountain near Zama, and to those of another 
in the island of Ceos the opposite quality.* The 
Greek physicians had many prescriptions for arte- 
riaccBy as they termed combinations and preparations 
of herbs and drugs, which they conceived would act 
on the air-passages in such a way as to render the 
voice clear and tuneful. The ingredients were mostly 
of a gummy, resinous, saccharine, or oily nature, 
such as Arabic gum, tragacanth, extract of pine cones, 

' Aristotle, Froblemata, s. xi. 39. Flinius Secundus, 1. xix. 6 (33) ; 
1. XX. 6 (21). 

^ leidorus, De ScelesiaaticU OffieiiSj 1. ii. 12. In Migne, op. cit. 
vol Ixxxiii col. 792. Babanus Mauros, De Institutione Clericorum, 
1. ii. 48. Ibid. vol. evil, col 362. 

' Clearchus apud Athensemn, 1. xiy. c. 19. 

* BeroalduB, Commentariut ad Sttetoniumf Lugduni, 1548, in NerotuCf 
p. 633. 

^ Hermolans Barbarus, Corollaria in Bioaeoridem, 1. iy. 759. 

* Plinins Secnndus, 1. xxxi c. 12. yitroyius, 1. yiii. c. 4. 
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honey, Kquoriqe, oil of sweet almonds, thyme oil, lin- 
seed, etc.^ 

On the other hand, certain substances were con- 
sidered injurious to the voice, and were avoided by 
those who were anxious as to the condition of their 
throat. Many kinds of fruit were believed to render 
the voice husky. Figs, especially, were thought to 
be extremely noxious, particularly if eaten in the 
middle of the day.^ The Gfreeks were excessively 
fond of figs, and it was popularly supposed that by 
merely abstaining from them a fine voice might be 
secured. Thus an instance is related of a man who 
became an eminent actor through not having touched 
a fig for eighteen years.* Apples,* pears, and 



1 Most of these arteriaea, or voice prescriptions, were oomposed of 
the class of drugs now called expectorants^ and were given in coughs 
and colds, etc. They were generally very complex, often containing 
twenty or thirty different tUngs. One or two samples of the more 
simple may be given here. 1. Take : of pure myrrh, 24 parts ; traga- 
canth, 28 parts ; liquorice root, 18 parts ; resin of turpentine (probably 
Chian turpentine), 18 parts ; the whole to be mixed together andmadie 
into pills, seeimdum artem, the size of a bean (about 5 grains each) — 
Scribonius Largus, De CompoHtione Medieamentoi'umy c. 76. 2. Take : 
of pine nuts, almonds, white poppy seeds, each 80 grains ; of cinna- 
mon, cloves, liquorice juice, tragacanth, ginger, g^um arable, starch, 
seeds of gourd, cucimiber, pumpkin, and lemon, each, 60 grains ; 
bitimien, 20 grains ; syrup of violets, 180 grains ; add a pint of water, 
some sug^, and make into a mixture of the consistency of honey ; 
a tablespoonful for a dose^Nicolaus Myrepsus, Be Antidotia, c. 97. 
Horehound was a favourite voice remedy, and one nostrum of which it 
is the chief article was believed to have been devised by St. Peter — 
Ibid. c. 90. For a treatise on arteriaea, see the seventh book of 
Galen's De Compositume Fharmacorum Secundum Locos, 

> Athenseus, 1. iii. 18. 19. 

3 Ibid. - 

^ Suetonius in Nerone, c. 20. 
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nuts,^ were regarded as destructive to the sweetness 
of the voice. Cold drinks were studiously avoided.* 
Singers and speakers were also very attentive to 
their mode of life, avoiding all excesses in eating 
and drinking, taking systematic exercise^ and pro- 
moting in every way the purest tone of mental and 
bodily health.* 



The Eomans. 

Their Relatiom with Greece. — ^Before the founda- 
tion of the city of Rome, about 750 b.c, central 
Italy was inhabited by a number of diverse races 
whose former existence is now symbolized by the 
survival of such names as Umbriaus, Oscans, Sabel- 
lians, Etruscans, Latins, or more collectively Tyr- 
rhenians. The Tyrrhenians were probably Pelasgians^ 
who played the same part in the early civilization 
of Italy as in that of Grreece by importing the 
germs of her arts and sciences from the more 
advanced nations of Egypt and Asia Minor. In 

^ Athenseut}, 1. ii. 42. 

' Cicero, Le Oratore, 1. ii. 70. 

' Martiantis Gapella, loo. dt. 

* " Itaque scribit Aristoteles (lib. 7, Be Animal.), cantores abstinere 
wlitos a Veneris obscsezdtate, ut diutius sine nlla mutatione vooem 
vetanere possent suayem et canoram, quae flagitio comunperetur. Et 
Galnus orator plumbeos laminas de nocte adhibebat corpori ad cobi- 
^doB libidiniim sensus et ludificationes, quse in sonino contingerent, 
quo Tegetior deinde laborem studiomm et dicendi contentionem 
BQStaaeret." OresoUins, Vaeationea AutumnaUi, Lutetiffi Farisiis, 1620, 
Liiic. 11. 
^ See Lepsius, Ucber Tyrrhenitehe^Felasffer in Etrurien, Leipzig, 

1B42. Donaldson, Varronianutf ch. i. s. 9, 10, etc. 
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support of this view the historian Dionysius of 
Halioamassus,^ describes the sacred rites of the in- 
habitants of Falerii, an ancient city of Etruria, as 
similar to the religious ceremonial of the temple at 
Argos. 

The actual origin of Eome is lost in fable and 
obscurity.^ For several centuries the Romans were 
an imcultured people, who paid no attention to fine 
arts, but in obedience to strong military instincts 
thought only of war and conquest.^ In proportion 
as they subdued the neighbouring states they adopted 
their arts and institutions almost as freely as they 
absorbed their population and territory into their 
own political system. As soon as the circle of 
Roman conquest extended to the Ghreek colonies of 
Southern Italy and Sicily, called Magna Grsecia, the 
elements of science and learning began to make their 
way to the capital. In 272 b.c. Tarentum, the home 
of Archytas, and sixty years later Syracuse, the stage 
of Archimedes, fell imder the dominion of Borne. 
From this point the history of Roman civilization is 
no more than an enimieration of what they borrowed 
from the Greeks. Thus it became a staple observa- 
tion that " victorious Rome was herself subdued by the 
arts of Greece."* But the Romans had no native 
genius for the highest mental pursuits ; they were 
mere imitators who not only never surpassed, but 
never even equalled their masters. 

^ Antiquitates JRotnana, 1. i. 21. 

2 See Plutarch, Life of Romulusy ch. i. 

3 See Biousseau, Dietionnaire de Mtuique, art. Chanson, 
* Gibbon, Decline and Fall of th$ Moman Empire, ch. ii. 
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Their Oratory, 

The republican constitution of Rome was well 
adapted to engender and nurture oratory, and many 
of her public men, such as Cato the Censor, the 
Ghracchi, Julius Caesar, and Hortensius, were doubtless 
fine speakers. Of Tiberius Gbacchus it is related 
that whilst speaking he kept a servant with a pitch- 
pipe concealed behind him who soxmded a note to 
stimulate him when languid in his delivery, or to 
recall him to moderation if he became excited and 
strained his voice.^ In Marcus TuUius Cicero we 
behold the flower of Roman eloquence, and his 
treatises on rhetoric are a proof of how earnestly he 
studied and thought about his art. In his philo- 
sophical writings the Latin language appears at its 
perfection, but we look in vain for any originality 
of conception or addition to the natural knowledge 
of mankind. Yet few will so far concur in the 
opinion of Mommsen^ as to regard him in the light 
of "a mere advocate and not a good one." 

The most celebrated of Roman teachers of rhetoric 
was M. Fabius Quintilian, who, however, Hved some- 
what later than the golden era of Latin Kterature. 
TTis Institutions of Oratory is the most complete 
and systematic treatise of the kind that we have 
inherited from the ancients, and this work is perhaps 
the only example in Ropian art to which the Gbeeks 

^ Cicero, Be Oratorey 1. iii. c. 60. Plutarch, in Vita, &c. 

* " Cicero hatte keine UeberzeugungundkeineLeidenschaft, er war 
nichts als Advocat, und kein g^ter Advocat." Romische Qeschichtey 
B. V. c. 12. 



36 Introduction — Historical Review^ Etc. 

did not produce a superior counterpart. Quintilian 
enters with exactitude into every question relating 
to his suhject, from the education of the youth ^ to 
the final accomplishments of the mature orator. TTih 
remarks about the voice and its management are 
minute and judicious, and he points out the dis- 
tinction between the aims of the singer and speaker.^ 
The former must soften and smooth all his tones, but 
the orator is often called upon to declaim with 
roughness and vehemence. He also advises to cul- 
tivate the voice in its middle compass, for the deeper 
tones want force, whilst in the highest key the voice 
is in danger of being cracked.^ He observes that 
whilst speaking the breath should not be drawn too 
often, in order to avoid breaking the sentences to pieces.* 
He condemns treating the vocal organs with too much 
delicacy, as in such case they are not equal to an 
emergency,^ and he agrees with Cicero in recommend- 
ing a moderate resort to the exercises of the palsestra.* 



Their Drama. 

The Roman theatre resembled the Ghreek, of which 
it was an imitation, but, perhaps from a disregard 
for music, they appear to have almost done away 
with the chorus. It also seems likely that the masks 
were not invariably wom.'^ The Latin playwrights 
failed when they attempted originality, and were only 

1 L. i. c. xi. * L. xi. c. iii. 23. ' Ibid. 42. 

* Ibid. 63. « Ibid. 26. • Ibid. 1. i. c. xi. 16. 

■^ Cicero, De Difinatione^ 1. i. 37. 
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sucoessfol in translating and adapting plays from 
the Greek, as exemplified in the productions of 
Plautus and Terence. Ovid wrote a play of merit 
which is lost, Seneca ten magniloquent tragedies 
which are preserved, but Varius alone had any 
fortune in this direction, and was the author of a 
fine tragedy, ranked with the Ghreek by Uuintilian^ 
and alluded to by Virgil^ in the line — 

Sola Sophodeo toa carmina digna oothumo. 

But doubtless the popularity of the drama with the 
Hon^m people was stemmed by the more congenial 
attractions of the gladiatorial contests and wild 
beast fights of the arena. One Roman actor of 
comedy, however, Quintus Roscius, attained great 
eminence in his profession, and counted amongst his 
admirers and friends some of Rome's most powerful 
citizens.^ He gave instruction in declamation and 
Cicero himself took lessons from him. One incident 
mentioned in connection with Roscius illustrates the 
fact that the ancient actors intoned or chanted their 
speeches to a musical accompaniment, in a manner 
somewhat similar perhaps to the recitative of a 
modem opera. He stated that when through age he 
lost the full vigour of his vocal powers, he would 
make the flute-players perform more slowly and 
softly in order to accommodate the growing weakness 
of his voice.* Contemporary with Roscius was 
.^Blsopus, a tragic actor, who also gained great popu- 
larity, but little further is recorded of him. 

» L. X. 0. i. 98. 2 Heloga, viii. 10. 

3 MacrobiuB, Saturnalia, 1. iii. o. 14. 
* GioeTO, D$ Oratoref 1. i. o. 60. 
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Their Music. 

The primitive music of Eome was borrowed from 
the Etruscans, whose form of worship, like the 
Greek, included a processional chorus of basket- 
bearing virgins or canephorcB, who hymned the gods 
in the songs of the country.^ The rude throats of 
the first Eoman soldiery gave utterance to their 
martial spirit when they improvised a boisterous song 
to the praise of their general. But in the reign 
of Numa a more poHshed choir found voice when 
the Salii, or priests of Mars, celebrated the virtues of 
the warrior god to a warlike beating on the sacred 
shields or ancilia.^ Music, however, obtained no 
positive footing amongst the hardy Romans of the 
Commonwealth, and never held a place in the educa- 
tion of their youth. It was only imder the un- 
disputed supremacy of the Empire and the estab- 
lishment of universal peace, when the influx of 
Greeks and Asiatics rendered the city cosmopolitan, 
that bands of female singers, instrumentalists, mimes,^ 
etc., flocked into the capital from the East and other 
j)arts and were engaged to perform at the banquets 
of the wealthy.* Music was, therefore, always an 
exotic cultivation at Bome, and its practice in private 

1 Dion3rsiu8 of Halicamassus, loo. oit. ii. 22. 

2 Ibid. ii. 71. 

3 **Ambubaiaram collegia, pbarmacopolse, 

Mendici, miinsB, balatrones, hoc genus omne." 

— Horace, Satira, i. 2. 
* Livy, 1. xxxix. c. 6. 
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was at variance with the austerity and srmplicity of 
the typical Eoman character.^ The only notable 
exception to this rule was furnished by the insensate 
Emperor Nero, who not only sang in retirement for 
his own gratification, but also appeared on the stage 
at Bome and Naples, and even travelled to Ghreece to 
enter the lists with his voice at some of the public 
contests.* During the greater part of his career he 
only spoke or sang under the direction of a phonascus 
whom he kept in constant attendance on his person.^ 
He sacrificed his ordinaiy personal comfort and 
almost starved himself for the sake of his vocal 
powers, feeding on leeks* and refraining from apples^ 
and every kind of food that he fancied might dull 
the clearness of his voice.^ 



The Middle Ages. 

Transition, — In a measure equivalent to the material 
success of the Boman arms, the science of Gfxeece 
obtained the mastery of the world in the domains of 
thought, and the Augustan age may be regarded as 
a happy union of the highest bearings of the mind 
with the physical attributes of political and military 
supremacy. But the perfection of prosperity and 
peace, by promoting indolence and extravagance? 

1 Cicero, Tuaeulana Disputationes, 1. i. o. 1. 

^ Suetonius, in Nerone, c. 20, 21, 22. 

» Ibid. 25. 

^ Flinius Secundus, 1. xix. c. 33. 

^ Suetonius, loo. dt. o. 20. 

* " Quamquam exigus vocis et fuscse." Ibid. 
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gave birth to the corruption of good manners, which 
achieved the . dissolution and hastened the decay of 
both. Soon, however, the restless faculties of man- 
kind recombined under a new mental phase, which 
struggled into light through the wreck of all Pagan 
institutions, and the dominion of the Christian Church 
was raised over the ruins of Grecian science and 
Eoman conquest. 

Preservation of Oratory by the Primitive Church. 

By the scriptural authority of the New Testament, 
and the apostolic example, the fundamental principle 
of Christianity has always been to preach the Gospel 
to every creature. The cultivation of eloquence, more 
or less systematic, was therefore a necessary part of 
the activity of the Primitive Church, and most of the 
early fathers, such as Ignatius, Origen, Athanasius, 
Gregory Nazianzen, Basil, Chrysostom, and many 
others, had all the qualities of vigorous and polished 
oratory. At first the delivery of sermons, or homilies, 
was restricted to the bishops, who alone had the 
licence to debate and the leamiag to expound 
the difficulties of the sacred doctrine. But the 
great and rapid increase in the nimiber of congre- 
gations soon compelled the extension of this office 
to the presbyters or elders; and after the fifth 
or sixth century the deacons, or lowest order 
of ecclesiastical ministers, were authorized to preach 
to the people.^ During the Middle, or Dark 

1 See Bingham, Antiquities of the Christian Church, book xiy. oh, 4. 
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Ages, as they are often oalled, from the general 
defidenoy of education, the distinotion between the 
clergy and the laity was at its height, as the advan- 
tages of any learning or culture that existed were 
almost exdusively on the side of the former class. But 
the irregularity and uncertainty of social and political 
institutiona during the period which intervened 
between the final collapse of the Koman empire in 
the West, through the repeated incursions and ravages 
of barbarians, and the foundation and consolidation 
of the various states of modem Europe, almost anni- 
hilated contemporary civilization. After the twelfth 
century, however, a revival took place, at first in 
Italy, and studies of literature and science were ener- 
geticaUy pursued, which have cuhninated in the 
enlightenment of the present age.^ 

During several centuries in the West the only con- 
tinuous and consistent students of rhetoric, if any, 
were the bishops, who had to dbrect the operations 
of the inferior- clergy. In the seventh and eighth 
centuries, at least, the writings of Isidorus of Seville^ 
and Babanus Maurus,^ show some attention to oratory, 
amongst the other ecclesiastical functions ; but in the 
tenth century the obscurity of ignorance is scarcely 
penetrated by a single ray of learning. After the 
restoration of letters the ministers of the Church were 
probably among the first who felt the influence of an 
improved education, which they showed in their 

' For a saooinct aoooimt of the Eenaissance, see Gibbon, op. cit. 
cH. Ixyi. 

' Op. cit. etc. 
' Op. oit. etc. 
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religious discourses. By studying the Ghreek and Latin 
literature of philosophy and eloquence a spirit of 
imitation and emulation wels awakened, and from the 
elaborate and erudite work of Cresollius,^ the pre- 
cursor by nearly a century of Bossuet and Masillon, we 
may infer that the prelates of the Church had long 
cultivated the arts of oratory with an attentive discri- 
mination not unworthy of a rhetorician of ancient 
Athens. Cresollius analyzes with a remarkable learn- 
ing, grace, and acumen, every motion of the body 
and features as minutely and categorically as Rush* 
studied the inflections of the voice. He also treats at 
length of the tones of the voice and the pronunciation 
of the orator, illustrating his remarks at every point 
by reference to the highest classical writers. 



State of the Drama. 

The theatre during the Middle Ages furnishes but 
little matter worthy of comment ; as in fact it scarcely 
had any tangible existence. Both in the East and the 
West the Ghreek and Latin languages were in a 
moribund condition, so that the masterpieces of the 
Athenian or Roman stage could only be imderstood 

1 GresoUiiis, or Louis Cr^sol, was bom in 1568, and for many years 
acted as secretary to the general of the Jesuits. The work referred to 
is entitled, Vacationes Autumnales, sive de perfecta oratoria aetione et 
pronuncxationej Fans, 1620. He also wrote a Theatrum Veterum 
Ehetorum, and one or two books of a different class. 

^ The Philosophy of the Human Voice, Philadelphia, 1836 ; 6th ed. 
1864. 
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by the courtiers of Constantinople or the higher 
ecclesiastical ministers, whilst at the same time there 
were no playwrights of genius to create a new 
national drama in the vernacular tongue. There 
yere, however, certain popular exhibitions of acting, 
called mysteries, moralities, farces, sotties, etc., most 
of which were representations of scriptural episodes, 
or consisted in a display of wit extempore or mere 
buffoonery. The only interest in these disorderly pro- 
ductions is derived from the circumstance that their 
licence was probably instrumental in unfettering the 
modem drama from the strict unities of the classical 
stage. After the Benaissance an indigenous theatre 
was soon founded and brought to perfection in the 
various countries of Europe by numerous authors of 
more or less merit and celebrity, amongst whom may 
be mentioned — ^in Italy, Goldoni, Ariosto, and Alfieri ; 
in Spain, Lopez da Vega, Calderone, and Cervantes ; in 
France, Jodelle, Comeille, and Moli^re ; in England, 
Massinger, Ben Jonson, and Shakespeare; and in 
Germany, Schiller and Goethe.^ 



Nurture and Dissemination of Music by the Early 

Churchy etc. 

The imiversality of the use of music in the worship 
of all nations naturally led the early Christians, and even 
the apostles, to express their devotion by singing psalms 
or hynms. As soon, therefore, as the Church became 
established on a secure footing a regular choral service 

* See Dibdin's EUtoryofthe Stage ^ vol. i. 
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W6LS introduced, and vocal music was thus fostered as 
an ecclesiastical institution during the Middle Ages. 
It appears that a regular choral service was first 
instituted at Antioch, about the reign of Constantine, 
whence St. Ambrose introduced it into the Western 
churches.^ For long, however, the science and practice of 
music only suffered deterioration from its religious adop- 
tion, as the Christians merely made use of pagan melodies, 
which they deprived of their chief force and vigour by 
transforming them into chants or anthems, and apply- 
ing them to barbarous hymnal verses.* In the seventh 
century, after the pontifical throne had been consolidated 
at S>ome, somewhat of a revival took place, and Pope 
Ghregory the Ghreat attempted a complete reform of 
church music. He endeavoured to introduce a system 
into the choral service, and was the first who separated 
the singers from the regular clergy. As a consequenoe 
of the efforts of Ghregory, Rome soon became celebrated 
as the chief source of musical culture, whence issued 
learned monks to teach the other European nations a 
refined method of singing. 

1. In 596 A.D. Ghregory the Ghreat sent a monk named 
Augustin^ to England to convert the Saxons, and he 
also taught them to chant litanies. The first church in 
which singing was practised here was in a cathedral built 
at Canterbury, of which Augustin was the first arch- 
bishop.* Several other monks from Eome also instructed 
the Saxons in music, amongst them Theodore, ordained 

^ See Hawkins, History of Music, vol. i. pp. 283, 287. 

' Rousseau, op. cit. art. Plain Chant, 

^ Bede, Eceleaiaatica Historiay 1. i. c. 25. 

* Hollingshed's Chronicles^ ed. Hooker, 1587, vol. ii. p. 120. 
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Archbishop of Canterbury in 668 a.d. by Pope Vita- 
lian, and John, the Precentor of St. Peter's, who, a 
few years later, received a mission from Pope Affatho, 

of Noithumberland.^ In 677 a.d. Futta, Bishop of 
Hoohester, was driven out of his diocese by Ethelred, 
King of the Meroians, during some civil commotions, 
and afterwards supported himself by teaching singing 
throughout the province of Mercia.^ The Venerable 
Bede himself, who was a monk in a monastery of Dur- 
ham, about 700 A.D. did much to establish the cultivation 
of music on a permanent basis in England, and wrote 
some short treatises on the theory of music. After the 
B>enaissance the church choir soon came to be regarded as 
an important institution, and in the reign of Heniy VI. 
we find that a custom arose, which was maintained for 
more than a century, of pressing youths to recruit the 
ranks of the choristers.^ Under such fostering circum- 
stances a knowledge of music was diffused through all 
classes, who were therefore encouraged to practise it in 
private, until singing and playing became as universally 
studied in family circles as at the present day. Henry 
Vm. was an amateur musician of some talent. He 
sang, played the flute, and composed the words and 
music of several ballads still extant.* Queen EKzabeth 
likewise is recorded for her ability to sing "skilfully 
and pleasingly " to the accompaniment of a lute.^ 



1 Bede, op. cit. 1. iy. c. 18. 

2 Hollingshed, loc. cit. 

3 Bymer's FcMUra^ torn. xi. p. 375. 
* Bumey, op. cit. vol. ii. p. 673. 

ft Caxuden, Annales^ etc., regnante Elizabethan ed. 1717, p. 14. 
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2. Great difficulty was found in teaching vocal music 
to the French and Germans, They are described as of 
gigantic stature, and giving utterance to thunder rather 
than music when they attempted to sing. From their 
rude throats, instead of melody, issued such rough 
sounds as most resembled the " noise of a cart jolting 
down a staircase."^ In the eighth century Pope Adrian, 
at the request of Charlemagne, sent two monks, named 
Theodore and Benedict,^ to correct the Gallic chants. 
They established schools at Metz and Soissons, but 
found it impossible to get their pupils to sing the 
Italian music, which contained many florid passages, 
on account of a great want of natural flexibility in the 
vocal organs.^ In course of time, however, the new 
schools were successful, and the singers of Metz sur- 
passed all those of the neighbouring provinces. 

The central figure in the history of mediaeval music 
is Guido of Arezzo, a monk to whom is attributed, 
amongst other improvements, the invention of solmiza- 
tion, and who was formerly invested with the extra- 
ordinary merit of having discovered counterpoint. This 
celebrated man lived about 1025 a.d., and applied him- 
self vigorously to reform the musical scale, and to root 
out abuses from the choir-singing of his age. He 
devised a system of notation of such simplicity, that by 
its means boys could be taught as much in a few months 
as they could previously in several years, and he made 
his pupils practise singing with the aid of the one- 
stringed instrument called a monochord. Before Guide's 

1 John Diaconiis, in Vita 8, Qregorii^ 1. ii. c. 7. 
■^ Annates et Historia Francorum, Francofurti, 1594. Sub Vita 
Caroli Magni^ p. 260. * Ibid. 
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time the practice of music wels most ommethodical, and 
the choristers followed only the defective guidance of 
habit and ear. Quido, therefore, chastised the singers 
of his day in some bitter invectives, on account of their 
ignorance of musical science. He denied their title to 
be called musicians, and stigmatized them as the most 
senseless class of men of the time.^ 

The rise of popular music in Europe is intimately 
connected with the practice of minstrelsy, viz., the 
singing of verses to the harp by travelling musicians 
devoted solely to such employment. From some such 
vocations appears to be derived the most primitive form 
of popular entertainment. The characters of pubHc 
singer, reciter, or story-teller, in combination or 
separately, are to be found in the dawning civilization 
of almost every nationaUty, as exemplified by the 
rhapsodists of the Homeric age, the bards of Britain, 
the scalds of Scandioavia, and the story-tellers of 
Oriental life. The representatives of this class, who 
have exerted most influence on modem music, are the 
Proven9al poets or troubadours, who arose in France 
about the end of the tenth century. The social rela- 
tions of that period were favourable to these wander- 
ing minstrels, who were respected by the populace 
and welcomed in the houses of the wealthy wherever 
they went. They sang verses, chiefly of their own 
composition, to an instrumental £U)companiment, but 
those who had not the gift of voice employed an 
assistant to take the vocal part of their performance. 



» See the Histories of Mtisic by Bumey (vol. ii. ch. 2), Hawkins 
(vol. i. bk. iv. ch. 6), or F^tis (torn. iv. p. 164). 
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In this ooiintry minsixels flourished for several centimes, 
and must have done much to engender a taste for vocal 
music amongst all ranks of the people. By the reign 
of Elizabeth, however, the state of society to which they 
owed their existence having become obsolete, they 
degenerated in manners, and were finally proscribed in 
an Act of Parliament passed for the "suppression of 
rogues and vagabonds."^ 

Of aU the events in the course of the musical develop- 
ment of the voice, doubtless the crowning achievement 
is the invention of the lyric drama, where the great 
power of music to awaken the emotions is applied to 
the systematic illustration of human passion. The first 
public performance of a regular opera took place at 
Florence, in the year 1600, when the Euridice of 
Rinuccini and Peri was represented in honour of the 
nuptials of Mary of Medicis with Henry IV. of France.. 
Previous to that date plays, with songs interspersed, 
had frequently been acted in most parts of Europe, but 
the invention of recitative was still wanting in order to 
give the musical imiformity which characterizes the 
modem opera. The merit of this invention belongs to 
Rinuccini, and from his own statement he was led to it 
by observing that the actors in the Ghreek or Soman 
drama must have employed a kind of vocal intonation 
on the stage quite distinct from ordinary speaking.^ 
After the performance of EurtdicCy the opera soon 
became a national institution in Italy, from whenoe 



1 See Percy, in the introduction to Reliquea of Aneimt English Poetry ; 
and Warton, History of English Foetry^ Dissertation i« et passim. 

2 As exemplified in the case of Koscius, p. 37. 
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it has gradually spread to almost every country in the 
world. To reach England it took more than a century, 
and the first opera represented here was Arsinoe, in 
1705, a translation from the Italian, with English 
music and English singers. Having once gaiaed a 
footing, in less than ten years the great superiority 
of the Italians in natural vocal powers, euphony of 
language, and inventiveness of melody, led to the 
immigration of singers of that nation, and forced 
the opera to assume the exotic character which it 
retains in this country to the present day. 

Nearly allied to opera is the oratorio, or sacred 
drama, which is a lineal descendant of the mediaeval 
mysteries or moralities. It was brought to its present 
state of elaboration about the same time as opera. 

Perhaps the most remarkable result of the wide- 
spread popularity of music,, and its advancement as a 
science in modem times, is the creation of a separate 
office of musical composer. In ruder ages, and even 
amongst the Greeks, the poet performed a threefold 
function, setting his own verses to music and sing- 
ing them himself. But the separation and specializa- 
tion of pursuits is one of the main effects of 
increasing knowledge, which demands that the degree 
of excellence in performance shall progress at an 
equal rate with refinement of appreciation. A 
complex apprehension of phenomena enables us to 
perceive that individuals have seldom the mental and 
bodily gifts, or the physical industry, to approach 
perfection in more than a single mode of action. 
The crude melody of former ages required no rare 
fiumlties for its production, but in our own times the 



50 Introduction — Historical Review^ Etc. 

highest vocal endowments would be of little worth 
without the genius of the composer, the expression of 
whose conceptions constitutes the only field in which 
singers can exhibit the musical qualities of their voice. 
This chapter would therefore be incomplete without re- 
cording the names of a few of those who are regarded 
as having first brought vocal music to maturity. 

After the time of Quido we meet with no musician 
of note for nearly three hundred years, and the first 
names that fix our attention are those of the Nether- 
land contrapuntists, John Okenheim and his pupil, 
Josquin des Prez, who lived in the latter part of the 
fifteenth century. Later on in England by a few 
decades may be mentioned Tavemer, TaUis, and 
Bird. But those who may be referred to as the 
chief sources of modem vocal melody are Palestrina 
of Some, Scarlatti of Naples, and Henry Puroell 
of England. Palestrina and Scarlatti flourished about 
the middle of the sixteenth century, Purcell nearly one 
hundred years later. The memory and works of the 
most illustrious composers in whose hands opera attained 
perfection are still fresh, and here the names of Handel, 
Porpora, Mozart, Beethoven, and Weber, stand pre- 
eminent. The first high efforts in oratorio are due 
to the genius of Stradella, Handel, and Haydn.^ 



The Two Faculties of Voice — Speech and Song. 

Considering the voice with an analytical regard, we 
are struck not more by the greatness than by the 

^ See Bumey or Hawkins, op. cit. 
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diversity of its powers in two essentially distinct spheres 
of exertion. The first is the sphere of language, the 
second that of music. The ruling spirit in the one 
is reason, in the other emotion. 

In the utterances of the speaker we hear the voice 
as an agent of the brain, as an outward expression of 
mental activity, making intelligible the workings of 
the mind. Here sound fulfils a secondary office, acting 
as a thought-bearer, as it flows onwards like a river 
erowded in its course with nascent ideas from the brain. 

But in the tones of the singer we listen to the voice 
as an acoustic principle, produced mainly imder a 
material influence. Here sound attracts us in its 
physical character, and in its infinite qualities of pitch 
and phase and harmony, arouses in the circling chan- 
nels of the ear a concourse of responsive vibrations, 
which flood the emotional sensibilities of the brain. 

These two faculties of voice, though clearly definable 
within theoretical limits, are almost inseparably blended 
in nature. For even in speech there is music, and 
the spoken voice to be tolerable must be musical.^ 
Nor is the voice ever used as a mere musical instru- 
ment. For doubtless the intrinsic charm of song, by 
which it surpasses all artificial tones, is derived from 
the coalescence of language with music. Even though 
the words be not distinctly heard, though the sentences 
be dissolved in a stream of melody, the imderflow of 
speech, in adding shade and colour and warmth to 
tone, bestows a timbre of excelling lustre, which 
renders voice beyond aught else most musical. 

1 « For even in speaking there is a kind of obscure song.*' Cicero, 
Orator ad M, Brutum, c. 18. 



CHAPTER I. 

SOUND AND VOICE. 

TRANSMISSION OF SOUND — VIBRATION — SYMPATHETIC 
RESONANCE — QUALITIES OF SOUND AS DISTINGUISHED 
BY THE EAR — SOUNDS GENERATED IN TUBES OR 
PIPES — REED INSTRUMENTS. 

Definition of Sound. — Sound, in our apprehension^ 
is that which is heard, and therefore our only 
means of recognizing its existence is through the 
sensation it produces on our ear. Yarious nerves 
have various faculties of appreciating external 
influences, as exemplified by sight, touch, etc., but 
the auditory nerve alone can perceive sound. 

Transmission of Sounp. 

• 

The physical source of sound is impulse or shock 
of some material substance. But unless something 
intervenes between our ear and the sounding body 
nothing can be heard. Sound therefore cannot travel 
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in empty space. To illustrate this fact a bell may be 
placed under the exhausted receiver of an air-pimipj 
viz., in a vacuum. On striking the clapper against 
the sides no sound is audible. For the same reason, 
sound produced in rarefied air is greatly diminished 
in intensity. As we ascend from the surface of the 
earth, the atmosphere becomes gradually thinner and 
lighter. On the top of high mountains, such as Mont 
Blanc, the air is so attenuated, that a pistol-shot sounds 
like a mere cracker,^ and the voice also is much 
weakened. Were it not for the deep silence that 
usually reigns over such localities, from an absence 
of all the activities of nature and the bustle of animal 
life, persons could only hear each other speak at very 
short distances.^ But the most striking proof that the 
voice requires air of a certain density for its normal 
production may be furnished by inhaling hydrogen. 
If we empty our chest of air and refill it with this, 
the lightest of all gases, our voice-power will be foimd 
to have almost vanished, and with considerable exer- 
tion we can only succeed in produciug hollow, faiut, 
and muffled tones.^ 

The rapidity with which soimd travels varies ac- 
cording to the medium through which it passes. In 
air it moves at the rate of about 1,090 feet per 
second, but in water it travels four times, in piue 
wood ten times, and in iron seventeen times as fast.^ 



1 TyndalU Lectures on Sounds 1869, p. 8. 

^ Herschel) Encyeloptedia Metropolitana^ art. Sound, s. 83. 

3 Tyndall, op. cit. p. 9. * Ibid. p. 47. 
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Sound' Waves. 

The mode in which sound propagates itself from 
one point to another is one of the most interesting 
questions in acoustics. Sir Isaac Newton first sug- 
gested that it moves by exciting undulations or waves 
in the substance which carries it, and this theory is 
still upheld and believed to be correct. In order to 
understand this explanation it is necessary to know 
ex£U)tly what waves are. For this purpose we have 
only to watch the surf a,ce of a sheet of water when 
the wind is blowing. Every one is familiar with the 
appearance of the waves as they roll along, of 
greater or lesser size according to the force of the 
breeze. If a wave comes to a chip of wood, a cork, 
or a boat, they rise up one side of the wave to its 
crest and glide down the other side, but when the 
wave has passed they remain in the same place as 
before. This shows us that waves do not consist 
of ridges of water that roll over the water beneath 
as a ball rolls along the ground, but truly of a 
motion transmitted through the water from one 
particle to another.^ To illustrate this point in a 
most palpable manner we have only to take one 
end of a long piece of string, attached to something 
at the other end, and, holding it loosely, shake it 
80 as to produce a kind of serpentine or wavy 
motion. Here we can see waves running along 

1 EoT diagrams iUustrating the actual motion of the water in 
waves, see Sedley Taylor, Soimd and MusiCf p. 14. 



Tratmnission of Sound. 55 

the string, backwards and forwards, whilst the ends 
always remain at the same distance from each 
other. The water in waves performs therefore only 
an upward movement, and has no onward motion 
whatever. 

The surface of water may be agitated not only by 
ranks of waves all proceeding in the same direction 
(me after the other, but also by many series of waves 
moving at the same time all in different ways, and 
Grossing each other at angles of every degree in a 
manner too complex for description. In order to 
observe this let us select a piece of still water and 
throw a stone into it. We see a system of small 
waves, a ripple in fact, produced around the spot, 
which spreads out in aa ever widening circle until it 
is lost to sight or dies out. Let us now throw in 
several stones near each other. Immediately nimier- 
ouB circular systems are created which meet each 
other and cross at many points, dividing the surface 
of tiie water into a multiplicity of squares, triangles, 
and diamond-shapes, to an extent too complicated 
for the eye to foUow.^ 

Precisely similar to what takes place in the water is 
the state of the air when disturbed by sound-waves, 
either single or many, propagated from various points. 
Whenever anything is sounded in air it acts like a 
stone thrown into water and creates a circular system 
of waves which spread rapidly in all directions. 
But as the sound-wave moves on all sides at the 
same time it must be considered as a hollow sphere 

^ For a picture of tluB condition, see Tyndall, op. cit. p. 255. 
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of condensed air, continually enlarging and becom- 
ing gradually less condensed until lost. When a 
series of sound-waves are spreading around, the in- 
tervals between each are formed of hoUow spheres 
of rarefied air. A soap-bubble blown till it bursts 
would picture the progress of a single wave to the 
eye. 

In the following passage Professor Helmholtz^ 
draws a beautiful parallel between the motions of 
sea- waves and of waves of sound as impelled through 
the atmosphere: — "It is seldom possible to survey 
a large surface of water from a high point of sight, 
without perceiving a great multitude of different 
systems of waves, mutuaUy overtopping and crossing 
each other. This is best seen on the surface of the 
sea, viewed from a lofty cUflE when there is a lull 
after a stiff breeze. We first see the great waves 
advancing in far-stretching ranks from the blue 
distance, here and there more clearly marked out 
by their white foaming crests, and following each 
other at regular intervals towards the shore. Prom 
the shore they rebound in different directions accord- 
ing to its sinuosities, and cut obliquely across the 
advancing waves. A passing steamboat forms its 
own wedge-shaped wake of waves, or a bird darting 
on a fish excites a small circular i^stem. The eye 
of the spectator is easily able to pursue each one of 
these different trains of waves, great and small, wide 
and narrow, straight and curved, and observe how 

^ Lie Lehre der Tonenfindungen aU physiotogisehe Chrundtage fur ein 
Theorie der Musik, or The Sensatuma of Tone as a Fhyetohgieal BaeUfor 
a Theory ofMueie; translation by A. J. Ellis, p. 40. 
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each passes over the surface as undisturbedly as if 
the water over which it flits were not a^tated at the 
same time by other motions and other forces. I 
must own that whenever I attentively observe this 
spectacle it awakens in me a peculiar kind of intel- 
lectual pleasure, because it bares to the bodily eye 
what the mind's eye grasps only by the help of a 
long series of complicated conclusions for the waves 
of the invisible atmospheric ocean. 

"We have to imagine a perfectly similar spectacle 
proceeding in the interior of a ball-room for instance. 
Here we have a number of musical instruments in 
action, speaking men and women, rustling garments, 
gliding feet, clinking glasses, and so on. All these 
causes give rise to systems of waves which dart 
through the mass of air in the room, are reflected 
from its walls, return, strike the opposite wall, are 
again reflected, and so on till they die out. We 
have to imagine that from the mouths of the men, 
and the deeper musical instruments, there proceed 
waves of from eight to twelve feet in length, from 
the lips of the women waves of two to four feet in 
length, from the rustling of the dresses a fine small 
crumple of wave, and so on ; in short a tumbled 
entanglement of the most different kinds of motion, 
complicated beyond conception.'' 

The Echo. — ^Having grasped the fact that sound 
oonflists of waves of air travelling past us, it may 
naturally occur to us that if by any means those same 
waves could be made to return towards our ear we 
should hear the soimd over again without its being 
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produced a second time. This is just the point that 
is illustrated by the well-known phenomenon of the 
echo. If we stand opposite the face of a tall cliff 
and speak with sufficient loudness, the waves from 
our voice wiU rebound from the rock aud come back 
to us, as if it were repeating the words we said. 
The only things to be considered, in order to ensure 
the production of the echo, are (1) that if we stand 
too near the rock the echo comes back so fast as 
to blend into one with our voice, and (2) that if 
the face of the cliS does not look straight towards 
us the sound may be reflected in some other direc- 
tion, just as a ball thrown against an uneven wall 
does not come back to us, but hops ofi obliquely 
some other way. 



Vibration. 

Sounding bodies are in a state of motion termed 
vibration. If we move a finger from side to side it 
is vibration, but unless the vibrations are executed 
with a certain degree of force the waves of air pro- 
duced do not reach, or do not strike with sufficient 
impulse on our ear and no sound is audible. 

Vibrations may be simple or compound, A body 
performs simple vibrations when it moves regularly 
from side to side like a pendulum. Hence 
simple vibrations are also called pendulum vibra- 
tions. But a vibrating body may execute several 
eccentric motions simultaueously, as does the string 
of a piano when struck, and in this way com- 
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potind vibrations arise. Thus a string if stretched 
horizontally may vibrate not only up and down, 
but also from side to side, diagonally, and in seg- 
ments at the same time. Those points or nodes^ as 
they are ealled, at which a vibrating string divides 
into s^ments remain at rest, as can be proved by 
experiment.^ Vibrational forms can be demon- 
strated very clearly by observing the motions of 
heavy and light dust, such as sand and lycopodium, 
when sprinkled over the surface of a plate of metal 
or glass fixed by one end horizontally and thrown 
into vxTmition by drawing a violin-bow along ite 
edge at different points.^ 

Iiven air itself, in a body partially confined by a 
canity or in a str^un impeUed forcibly onwards, may 
be thrown into vibration and generate sound-waves 
in the circumambient atmosphere. Many wind 
instruments exemplify this fact. 



Sympathetic Eesonance. 

The power of exciting sympathetic resonance is 
a property of soimding bodies, and at first 
sight might seem identical with the echo. For 
example, if we lift the dampers from the strings 
of a piano by means of a pedal and soimd rather 
strongly a certain note with the voice or an instru- 
ment, we shaU hear the corresponding string vibrating 
audibly in the piano after we cease. Or one 

1 See l^ndall, op. dt. p. 102. ^ Ibid. p. 124. 
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key may be pressed down gently, so as merely to 
lift the damper from the string, when by singing 
the corresponding note we can provoke its repetition 
from the instrument. It is to be observed that no 
string can be excited in this way unless we sound 
exactly its own note. As a further illustration we 
may take a tuning-fork and, having struck it, hold 
it to the mouth of a wide-mouthed bottle. If the 
cavity of the bottle is of such a size as to give a 
note in imison with the timing-fork, a distinct tone 
is heard. If we take a rather large bottle it can 
be tuned to the proper pitch by pouring in water 
gradually, and testing it at each step with the 
tuning-fork. Or a soimding timing-fork will even 
excite a quiescent one of the same pitch. 

In order to understand sympathetic resonance we 
must suppose that each sound-wave moves slightly 
anything against which it impinges in its course. If 
a file of waves meet anything, such as a string or a 
body of air, which can vibrate so as to produce wavee 
precisely similar to those that strike it, each success- 
ive wave increases the impulse of its predecessor, 
till a fresh sound is given forth. Thus the body on 
being struck moves at first forwards, then backwards 
beyond its original position, then again forwards, but 
to a lesser extent than at first, and so on until the 
motion is lost. But if a succession of even slight 
impulses arrives with such regularity that each one 
moves the body forwards as it is starting itself in 
that direction from having retained some of the pre- 
ceding impulse, the result is an accumulation of 
force which drives the body to take considerable 
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exoursions. We can see this kind of progressive 
motion if we set a pendulum swinging from our hand 
by a number of slight jerks properly timed. Helmholtz' 
illiistrates sympathetic resonance by the manner in 
which a heavy church bell may be rung by a boy who 
pulls periodically at the rope attached to it in such a 
way as to increase the effect of each preceding pull. 

The quality of the various tones of the voice 
has important connections with the sympathetic 
resonance of the cavities of the mouth, nose, etc., 
which will be discussed in another chapter. 

Qualities of Sound as Distinguished by the Ear. 

Our ear readily enables us to divide sounds roughly 
into ' two great classes, viz., into music and noise. A 
musical sound strikes us as being even, smooth, and 
melodious, like the tones of all musical instruments, 
but a mere noise has the opposite characteristics, viz., 
irregularity, harshness, grating on our senses, such as 
the rattle of carriages in the street, the confused din 
of a crowd of people talking or shouting, the rushing 
of wind, etc. 

Furthermore we can distinguish soimds from each 
other by three striking qualities, which are especially 
observable in musical tones. They are: — 

1. Pitch, or relative height; 

2. Force, or intensity; 

3. Timbre. 

The first two qualities are sufficiently indicated by 

* Op. cit. p. 57. 
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their names, but by timbre^ it may be explained^ 
is meant the peculiar distinctiveness between tones, 
even if of the same pitch, when produced by 
different instruments, such as the voice, violin, 
clarionet, etc^ 

The difference between these various kinds of sound 
has been very clearly explained by acoustic researches. 
Scienti^cally soimds are separated into simple and 
compound. 

In a simple sound we have a single atmospheric 
wave or a number of single waves following each 
other in a given direction. A single sound-wave 
strikes the ear as a short sound, such as the crack of 
a whip; a file of waves is heard as a continuous 
sound, such as a musical tone. 

Regularity of wave-formation is the characteristio 
of musical sounds, irregularity that of noise. Simple 
sounds will generally strike the ear as musical, be- 
cause their waves must be regular, but not if they 
are so low in pitch as to be a mere drone, like the 
deepest organ-pipes; or so high as to be painfully 
shrill; or too sudden and powerful, like the report 
of a gun. 

Simple sounds are not very easy to produce, and 
ore seldom heard in nature. As nearly approaching 
such may be instanced the chirp of the grasshopper, 
whistling with the mouth, the sounds of tuning-f(H*ks, 
flue organ-pipes, flutes, etc. 

In compound sounds a number of waves, each 
formed by the coalescence of two or more sound-waves 
having different qualities, are in motion. Compound 
sounds are musical if their waves proceed together 
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with legolaiity of lelatiQii, whence hannonj; but 
if they dirtnrb each others giving rise to oonfnaed 
and nnperiodio wave-motionBy a discoid sometunee 
amounting to mere noise is produced, as may be 
illnstrated by strikiDg together a number of ad- 
jacent notes on the piano. Different sets of sound- 
waves may even interfere with each other to such 
an extent that the result is sil^ice. Thus two 
simultaneous sounds may so nullify one another that 
nothing is heaid.^ 

It is a peculiarity of our ear, however, as pointed out 
by G-. S. Ohm, to resolve compound sounds into their 
simple constituents and to hear them all separately 
though in the same period of time. Within the ear 
is a peculiar arrangement, called Corti's organ, which 
consists of a number of microscopical rods (about 
3,000) each of which is tuned, as it were, to vibrate 
responsively to a certain note and to none other. By 
their means we are enabled, after a little practice in 
directing the attention to the matter, to recognize 
the several component notes of any chord that may 
be sounded.^ 



Pitch and Intensity — The Siren. 

In order to study soimd and understand its physical 
properties we must have recourse to certain acoustic 
instruments, one of the most important of which is 
called the siren. The simplest form of siren is that 



1 See Helmlioltz, op. cit. p. 240. 
> Ibid. pp. 61, 89, 188. 
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known as Seebeck's, and consists merely of a thin 
disc of wood or metal with a circular series of equi- 
distant holes pierced around it near the edge. In 
order to use it, it must be arranged so that it can 
be made to revolve rapidly, and at the same time a 
small bellows must be fixed so as to blow through 
each of the holes successively according as the disc 
rotates. If it goes slowly we hear a number of 
consecutive puffs or pulses of air, which may be 
considered as separate sound-waves, but as soon as a 
certain speed is reached they become fused together 
and a continuous musical note is heard. The great 
value of the siren consists in its enabling us to ex- 
plain the most signal of all the qualities of soimd, 
without which music would not exist, at least ac- 
cording to our present acceptance of the term, viz., 
varying pitch, or the difference between compara- 
tively low or high notes. In experimenting with 
the siren we perceive that the puffs do not appear 
to form a continuous sound until they succeed each 
other with a certain rapidity, which theoretically 
shoidd be about sixteen puffs in every second. We 
also observe the interesting fact that according as 
we make the disc revolve faster and faster the soimd 
rises gradually from a very low note to a pitch 
higher and higher, imtil, if the mechanical arrange- 
ments are sufBciently perfect, we can produce notes 
high up in the musical scale.^ This teaches us that 

1 The siren can produce about three ootayes.of good notes, yix., 



from A ^=E to a" ^^ . 
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the pitck of a note depends on the rapidity with 
which the sound-waves, or Tibrations, follow each 
other, viz., on the number of waves produced by the 
sounding body per second. Thus, if our siren has 
sixteen holes in its circumference and we make it 
revolve at the rate of once in a second, we have 
sixteen sound-waves produced in each second, viz., one 
for each hole. The sound which proceeds from this 
rate of wave-formation corresponds to a very low 
note, such as would proceed from a 32-foot open 
organ-pipe, and one octave below the lowest „C^ on 
our pianos.^ In order to make our siren sound the 
octave above the note produced by one revolution we 
must make it perfonn two revolutions per second; 
for the next octave higher, four revolutions; for the 
next, eight, and so on. The octave of any given 
note contains therefore exactly twice the number of 
sound-waves (vibrations), so that in the present case 
the series would run as 16, 32, 64, 128, etc. The 
lowest octave or two are, however, hardly distinguish- 
able by the ear as musical sounds, as may be proved 
by striking the deepest notes of the piano, or listen- 
ing to those of the organ, which has some deeper 
still. There is also a boundary to the audibility of 
sound in the opposite direction, and very high notes 

3* The letter notation used thronghoiit the work, will 
^ be understood on referring to the table at page 133. 

^ The pitch, however, of the notes on pianos yaries a little in 
different countries, and also according to the maker of the instrument. 
The London Philharmonic concert-pitch gives 455 *2 vibrations (sound- 
waves) per second for of in the second space of the treble clef. 

IE 
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cannot be heard, or at least cannot be produced be- 
yond a certain limit. The extent of our sense of 
hearing seems, however, to be more difBcidt to define 
in the upper extreme of the scale than in the lower. 
Thus Despretz produced and heard the rf'""", three 
octaves above the highest rf"" on our pianos, having 
38,076 vibrations in the second, by exciting smaU 
tuning forks with a violin-bow.^ The range of notes 
audible as musical sounds comprises about ten or 
eleven octaves, but varies more or less in different 
persons, according to the delicacy of their ear.^ 

In order to find out the precise number of vibrations 
in any note of the scale, sirens of more or less com- 
plexity, such as those of Cagniard de la Tour, Dove, 
Helmholtz,^ etc., have been constructed, in which, by 
means of clockwork, the revolutions are registered 
on a graduated dial with hands. 

The nature of varying intemity of soimd can also be 
demonstrated by the aid of the siren, so as to render 
intelligible the difference between loud and weak 
sounds. Thus, according as the instrument rotates, we 
can make the note louder by blowing harder, but no 
amount of hard blowing will raise the pitch, unless the 
wheel revolves with greater speed, so as to produce 
more sound-waves in the same time. Hence we must 
infer that loudness of soimd depends on the height of 
the sound-waves; not on their length, because that 
depends on the rapidity with which they f oUow each 
other, but on the distance of the crests of the waves 

1 Helmholtz, op. cit. p. 27. 

2 See this point illustrated by Hersohel, loc. cit. s. 222. 
a Op. cit. p. 244. 
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from the bottom of the trough between each one. 
Loud sounds therefore consist of very tall waves with 
pointed crests and deep furrows between them, but 
weak sounds are formed only by low air- waves, which 
have no crests, and pass along like mere imdidations or 
curves on the surf aoe of water. 

In order to calculate the length of wave proceeding 
from any given note, we have only to divide the rate at 
which sound travels in air, 1,090 feet per second, by the 
vibrational number of the note. Thus, if we take the 
middle c on the piano, with 264 vibrations in each 
second, we obtain 4 feet 1\ inches as the length of its 
waves. Because the first wave given oflc by the note 
must be at the distance of 1,090 feet at the moment the 
264th is generated, and the line of intervening waves 
will therefore divide the distance into 264 equal parts. 

Further on we shall see that the manner in which 
the siren when revolving throws the current of air into 
vibration is similar in principle to what takes place in 
our own throats every time we speak or sing. Thus, 
as we drive the air out of our lungs, the mechanism of 
our vocal organs enables us to divide the stream into a 
series of puffs, with a variable and almost inconceivable 
rapidity according to the note produced. 



Timbre^ — Upper Partial Tones. 

The next point we have to consider is the nature 
of timbre, and this leads us to a further study of 

I The Germans call a oomponnd tone a klangy and timbre hUmgfarbe 
(tone-colour), which Ffofessor Tyndall has anglicized by elangtint. 
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oompoTind tones. Formerly it was thought that the 
peculiarity of the sounds emitted by various instru- 
ments was due entirely to distinctive shapes of their 
vibrations. But Helmholtz has lately proved that the 
form of vibrations is not rigidly indicative of any 
particular timbre, but that this last quality of sounds 
is essentially dependent on the measure of certain 
supplementary tones which are heard in conjunction 
with the fundamental tone on ahnost all instruments. 
The fact, to which allusion has aheady been made, has 
long been known, that strings in vibrating do not only 
swing as a whole, but have also several secondary 
motions, each of which produces a soimd proper to 
itseH. A string, when struck, vibrates first in its entire 
length ; secondly, in two segments ; thirdly, in three ; 
fourthly, in four; and so on. AU of these motions 
are simultaneous, and the sounds proceeding from them 
are blended, into one note. The lowest note is the 
loudest, and is called the fundamental or prime tone, 
and the others are called overtones, upper partial tones, 
or harmonics. These overtones invariably bear certain 
definite relations to the lowest note of the string, and 
constitute an ascending series which contains twice, 
three times, four times, five times, etc., as many 
vibrations as the fundamental tone. They are there- 
Mr. ElliS) in translatiiig Helmholtz, prefers the expression quality of 
tone, A third writer suggests acoustic colour [Eneyclopnedia Britanniea, 
art. Acoustics), I have used the French timbrcy as it is so commonly 
employed and so well understood in this country. Timbre is related 
to tambour, timbrel, &c. (Littr6, Dictionnaircj s. v.), to the Latin 
tympartum and the Greek i^fimufov (from rinnvy to strike), which 
means anything that is struck or beaten, a signification to which it 
reverts in French when expressing postage-stamps, post-marks, &o. 
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fore separated by a constantly decreasing interval from 
the lowest to the highest. The relative succession of 
the first eight overtones of a string, taking c as the 
prime tone, is exemplified by the following scale : — 

The ant »pi«r patW i. tie Oct.™, eonbdmng 
twice as many vibrations as the fundamental tone, 
the second, the twelfth, containing three times as 
many, the third, the second octave, with four times 
the number^ and so on ; in some cases as high as the 
fifteenth or twentieth remove, where they do not Ue 
as much as a semitone apart. From this fact, it at 
once appears that the higher overtones of a string 
must give rise to a discord, and thus render the timbre 
disagreeable. They can, however, be got rid of by 
striking the string in a certain point, which prevents 
their formation.! 

As with the notes of strings, so with the tones of 
almost all instruments. Harmonics are present, but by 
no means in the same number or position in the series 
in all cases. Thus one instrument may be particularly 
rich in the higher overtones, another in the lower ones, 
whilst a third may select, as it were, a proportion of 
both, omitting those intervening. In every instance, 
however, they must bear the direct relation to the 
fundamental tone of having twice, three, or four times, 
etc., as many vibrations. On the number of harmonics 
present and their intensily, according to Helmholtz, 

1 See Helmholtz, op. oit. p. 124. 
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depends the proper timbre of any instrument by whiob 
we can recognize it from others of a different class. 
The voice especially is very rich in overtones, and not 
only possesses a complete series as high as the seven- 
teenth or twentieth, but has probably the power of vary- 
ing them according to the quality of tone it is desired 
to produce. To this matter we wiU return later on. 
In order to analyze compound tones and determine 
the exact number and position of the harmonics proper 
to any particular timbre, Helmholtz^ has taken ad- 
vantage of sympathetic resonance. He has had con- 
structed a series of glass globes to act as resonators, 
each with a rather wide mouth on one side, and on 
the opposite drawn into a short perforated tube which 
fits the entrance of the ear.^ Each globe in the series 
is tuned to a certain simple tone, and resoimds 
sympathetically to that and no other. Whenever 
the proper tone of any one is sounded, it can, if placed 
to the ear, be heard to sing into it very distinctly. 
Thus a delicate means is furnished of ascertaining the 
presence or absence of simple. sounds of any particular 
pitch in complex combinations of tones. Even amidst 
the numerous and confused noises of the streets, Helm- 
holtz relates, the proper tones of these resonators may 
often be heard cropping up.^ 

I Ibid. p. 68. 
^ The size of these resonators varies from about 6 in. to 1 J in. 

of diameter in a range of two and a half octaves, from ff ^ ^ to 

' For some objections to Hehnholtz's conclusions, see Chappell's 
History ofMusiCy &o. passim. 
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Sounds Generated in Tubes or Pipes. 

As the vibrations which form our voice, before 
reaching the external air, traverse certain air-chambers, 
which make up a kind of tube, the acoustic relations 
of tube-sounds demand notice here. The vibrations 
in tubes or pipes consist in alternate condensations and 
expansions^ of the contained column of air, and, as 
regards the pitch of the note produced, are subject to 
well-defined laws. The fundamental note of a pipe 
open at both ends, such as a flue organ-pipe, a flute, 
etc., corresponds to a sound-wave exactly double 
the length of the tube. On the other hand the 
wave of the lowest tone produced by a stopped pipe, 
such as a reed organ-pipe, or a clarionet, is four 
times the length of the tube. Therefor^ an open 
pipe produces the same . fundamental note as a 
stopped pipe of half its length, and if we stop an 
open pipe we lower its tone by an octave, or, vice 
verstty if we open a stopped pipe we raise its pitch 
by an octave. 

If we know the length of wave proper to any 
note we can tell the length of tube, open or stopped, 
required for its production. For example, the middle 
c' of the piano, with a wave 4 feet IJ inches in 
length, is the proper note of an open pipe 2 feet 
f inch long, or of a stopped pipe of half the length. 
In order to sound a note corresponding to a deep 

^ For a good explanation of this point, see Taylor, op. cit. p. 115. 
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tone of the male voioe, say JE^^ with a vibrational 
number of 80, and fl, wave 13 feet 7| inches long, 
we should want an open pipe of 6 feet 9f inches. 
Our vocal tube is, at the most, eight or ten inches 
long, and it is therefore evident that it cannot pro- 
duce such deep tones by its own proper vibrations.* 

With respect to the overtones of pipes, they are 
identical in open pipes with those of strings, but 
stopped pipes have the peculiarity of selecting only 
the odd harmonics, i.^., the third, fifth, seventh, etc. 
In such case tiie resulting timbre has a nasal cha- 
racter — ^ihat is to say, resembles the tone of our voice 
in ^'speaking through the nose." The clarionet is 
an instance of an instrument with a nasal timbre. 

The upper partial tones of pipes are generally 
weak, rendering tiie timbre dull, unless reinforced 
by a reed. 



Beed Instruments. 
The production of musical sounds by means of 



* The lowest note that can be produoed by our Yooal tnbe or cavitj, 

i,e.f the pharynx and mouth taken together, appears to be/ ^ - - 

But the walls of our yocal cavity are too yielding to allow of such 
condensations of the contained air as are required for the formation 
of strong vibrations. The sounds generated are therefore so weak 
that they can only modify the timbre of the voice, without beings able 
to govern, in any degree, the vibrations of the vocal bands. Were it 
otherwise, the formation of vowel-sounds would probably be impos* 
Bible. See the aooount of voweil sounds in Gh. m. p. 138. 
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vibrating reeds olaims our attention, as instruments 
of this class bear the nearest analogy to the voioe. 
The reed always covers an aperture which, in vi- 
brating under pressure of air, it alternately closes 
and leaves partially open for the passage of the 
current, on a principle identical with that of the 
siren. 

Heeds produce tones therefore by dividing the air 
into a series of puffs, the rapidity of which deter- 
mines the pitch. Their notes are powerful and 
highly composite, having distinctly recognizable over- 
tones as high as the nineteenth or twentieth of the 
series.^ 

Heeds are divided into striking axiifree reeds.* The 
former, whilst vibrating, strike the margin of the 
opening at each excursion, the latter fit the aperture 
so as exactly to close it without touching the edges. 

Beeds may further be separated into two classes, 
according as they are used with tubes, as in reed 
organ-pipes, the clarionet, etc., or as they act only 
in conjimction with their aperture, that is, like the 
tongues of harmoniums, concertinas, etc. 

Tube reeds, in material, are generally tooody or 
tnembranoua. 

Woody reeds are used either singly or doubly. The 
clarionet will serve as an example of a tube-instrument 

1 Helmholtz, op. cit. p. 160. 

' A r&ed is, of course, a kind of tabular grass, and the reed of an 
organ-pipe is, in fact, a smaU semi-cylinder against the open side of 
which the ribrating tongfufi is fitted. But the latter is the essential 
parfc of all reed intruments, and therefore the vibrating lamina, which 
is the actual agent in producing the sound, has come to be termed a 
reed. 
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mth a amgle woody reed, which belongs to ' the 
olass of Btoking reeds, though arranged so as not 
actually to strike. The tube of a medium-sized 
darionet (C) is about twenty inches long, producing 
for its fundamental tone e,^ with a wave four times 
its own length, and following, therefore, the law of 
stopped pipes. The column of air in this tube over- 
powers the reed and forces it to vibrate sympathetically 
with it. The reed does not, therefore, emit its proper 
tone,* but merely serves to make the tube speak by 
its power of rendering the stream of air inter- 
mittent. A scale is formed by shortening the tube 
(by opening side-holes), the amoimt of shortening 
required to raise any given note a musical tone 
being more than an inch. For a compass of an 
octave, therefore, a shortening of nine or ten inches 
is necessary. At the same time the reed must also 
be shortened by ^pressure with the lips. The timbre 
of this instrument somewhat resembles that of the 
soprano voice, probably on account of its nasal 
character. 

The hautboy or oboe is blown by means of 
double woody reeds, fixed so that the air rushes 
through a chink alternately opened and closed by 
their approximated extremities when vibrating. In 
the production of notes instruments of this class 




s That is to say, the weak note it would sound if fixed by one end 
and caused to vibrate apart from any aperture or tube. This sound, 
though produced in a different way, corresponds, of course, in pitch 
to the tone that the reed would emit when vibrating at an opening 
not leading to a tube or cavity. 
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follow the law of open pipes. The fundamental 
note of the hautboy is, therefore, an octave above 
that of a clarionet with the same length of pipe. . 

As membranous reeds we have the human lips in 
sounding brass instruments, such as the horn, trom- 
bone, etc. The Ups, placed in apposition against 
the mouthpiece of the tube, generate sound very 
much like the mechanism by which voice is pro- 
duced, but their vibrations are commanded by those 
of the tube. Being thus blown with double reeds, 
brass instruments follow the acoustic law of open 
pipes,' and produce soimd-waves of twice the length 
of their tube. They have usually very long tubes, 
for reasons connected with the progression of the 
harmomo series,^ and in order to vary the pitch of 
any note by a musical tone an alteration in the 
length of the tube of two or three inches or even 
more is required, according to the size of the in- 
stroment.* 

The brass springs or reeds of harmoniums and 
similar instruments have no tube, and render there- 
fore the notes proper to their own vibrational number. 
Each reed is fixed at its aperture, and no alteration 
in their rate of vibration can be ejBEected. A 
separate reed is consequently required for each note 
of the scale. The differences of pitch are obtained 
by using springs of varying length, breadth, and 
thickness. In a harmonium of a compass of five 

1 See Helmholtz, op. cit. p. 149. 

' With membranous reeds, of fixed dimensions and tension, arti- 
ficiaUy constructed and applied to tubes the result is peculiar. See 
J. Hiiller's experiments, Fhysiology, vol. i. appendix. 
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octaves the lowest note is produced by a tongue 
about 3| inches long, the highest by one of half an 
inch. In the lowest notes the vaiying dimensions 
of the successive reeds are most apparent, but in 
the highest octave the difference in size of adjacent 
springs is barely appreciable by the eye. The pow^ 
and timbre of the tones are well known. 

In the organ separate reeds are also used for each 
note, but a tube of fixed length, which sounds in 
unison with the reed, is added in order to render the 
tone more powerful. 

In studying the production of musical scales by 
reeds we observe that when tubes are superadded, 
the vibrations of the reeds can only be commanded 
by pipes of considerable length, which require veiy 
manifest shortenings to raise their pitch, following, in 
fact, the natural acoustic laws as determined for 
vibrations in tubes. On the other hand we see that 
if reeds are used separately very slight modifications 
in their size produce remarkable alterations of pitch. 
Thus, we shorten a tube by an inch or two, and 
obtain a rise of only one tone or perhaps a semi- 
tone, but if we diminish the length of a reed by 
a much less amount the result is a leap of two or 
three octaves. 



The Focal Beech. 

The economy of nature, taking advantage of 
the peculiar adaptability of reeds for producing 
musical tones, and the slight material modifica- 
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tions they '^ require in order to yield a scale of 
notes, has given us a pair of membranous reeds, 
the so-oalled vocal cords, as the essential part of our 
vocal apparatus. But, compared with artificial reed 
instruments, the voice appears to exceed them as 
much in complexity as it does in beauty, combining 
more or less the mechanism and qualities of them 
all, and having, in addition, a surplus of powers 
peculiar to itself.^ 

To brass instruments soimded by the lips com- 
pressed together and tightened gradually in ascending 
the scale, a close likeness is borne by the vocal reeds 
associated with their tube, which, however, influences 
not the pitch of their note, but only its timbre. 

And again, as the vocal reeds alter their size and 
shape almost indefinitely, according to the pitch of 
their vibrations, it may be considered that the vocal 
scale is formed by a series of separate reeds like 
those of the harmonium. But, within their own com- 
pass, the vocal reeds are infinitely more versatile in 
giving gradations of pitch than the fixed series of 
springs of that instrument. 

To analyze their peculiarities of constitution, and 
the delicacies of their action, forms our principal 
subject for the next two chapters. 

^ See HuUah, Cuitivation of the SpeaUng Voice, p. 9. 



CHAPTEE II. 

PHYSICAL CONSTRUCTION OF THE VOCAL ORGANS. 

acoustic classification of the vocal organs — the 
chest, or thorax — the larynx — the vocal 
tube, or resonance apparatus — the tongue, 
lips, and teeth. 

Acoustic Classification of the Vocal Organs. 

The anatomical parts concerned, directly and in- 
directly, in the formation of voice and speech are 
numerous and complex, whilst most of them present 
the peculiarity of having often to fulfil several func- 
tions in the same moment of time. On this account 
the ostensible machinery, so to speak, of voice presents 
an entanglement, in which it is difficult to perceive 
the essential components, as distinguished from those 
which merely act in concert with them in relation to 
other offices. 

A mechanical description of the vocal organs, from 
a purely acoustic point of view, is all that will be 
here given. With this object they may be separated 
primarily into two great classes, viz., the organs 
which produce soimd and those which only afterwards 
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modify it. Both these classes, however, require sub- 
division, because in the former case we have, firstly, the 
organs which fumidi a current of air, ank, sec;ndly, 
those which by reactive vibration divide it iato sound- 
waves ; and in the latter case we have the parts which 
influence purely the musical quality of the tones, and 
also the organs which stand, psychologically, at the 
head of the vocal series, i.e., those which form the 
instrument of articulation. 

On these principles the classification of the vocal 
organs is shown in detail as follows : — 

I. Organs which Combine their Action to Gene- 

rate Sound. 

1. The air-chamber commanding the motor 

element The chest- waUs, with their proper 
muscles; the lungs; the bronchial tubes; 
and the traohea or windpipe. 

2. The larynx, containing the vibrating element. 

The laryngeal cartilages sustaining the 
vocal reeds, and the iatrinsic and extrinsic 
muscles actiQg on them. 

II. Organs which merely Modify Sound. 

1. The resonance apparatus or vocal tube. The 
ventricles and vestibule of the larynx, 
the pharynx, mouth, and nose with its 
accessory cavities. Also certain moveable 
parts of the boundaries of the vocal tube. 
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viz., the epiglottis, soft-palate, and lower 
jaw. 

2. The articulating instrument. The tongue, 
lips, soft-palate, teeth, and lower jaw.^ 

The consonant action of all these parts is required 
for the perfect formation of voice and speech, but the 
first class, in their proper functions, are essentially 
independent of the second, whilst the second class 
can only perform their office with the co-operation 
of the first. Secondary relations of a similar character 
exist between the first and second groups of organs 
in each pair of subdivisions. 

The Chest, or Thorax. 

The chest-walls consist of a bony and oartilaginons 
framework, of which the various apertures are covered 
in by numerous muscles and membranes. The osseous 
portion is formed by the twenty-four ribs, twelve on 
each side, which are seamed together, behind by the 
spinal column, and in front by the breast-bone and 
costal cartilages. Above and in front the collar-bone, 
or clavicle, and behind the shoulder-blades also contri- 
bute to the bony consolidation of the chest- walls. In 
front the ends of the ribs are joined to the breast-bone 

^ It may be objected to this clas^ificatioii that the lungps and larynx 
also modify sound, the f oimer in force or intensity, the latter in pitch. 
The main acoustic action of both is, however, to prodnoe sound, and 
as reg^ards the larynx every note must, I think, be considered as a 
separate production, and not as a modification of sound, primarily 
existing in another form. 
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by several slips of cartilage, except the two last or 
lowest on each side, which are therefore called floating 
ribs. 

The space thus partly enclosed has a somewhat 
conical shape, being broad and open below at the 
abdomen, and narrow and almost shut above at the 
neck. The reason of this is that the opposite pairs 
of ribs increase gradually in length and embrace suc- 
cessively a larger circle from the first or highest to 
the last two or three. 

The joints of the ribs with the spine admit of a 
considerable degree of motion ; the articulations of 
the cartilages with the breast-bone are also moveable, 
but to a lesser extent, and not at all in old age. 

The ribs are well clothed with muscles, which per- 
form the double duty of completing the closure of 
the chest and altering the dimensions of its cavity 
by their contractions. They consist of two classes, 
viz., muscles of inspiration and of expiration. Both 
classes are also subdivided into two groups, namely, 
abdominal and costal. 

Muscles of Inspiration. — ^There is only one abdominal muscle of 
inspiratioii. It is called the diaphragm,^ because it acts as a parti- 
tion between the chest and the abdomen, forming the floor of the 
upper cavity, and the roof, as it were, of the lower one. It is a 
largo, fiat, and thin muscle, shaped Hke a fan, and attached all round 
to the inside of the lower ribs. When relaxed its under surface is 
conoaye, and its upper surface is arched upwards into the thorax. 

The costal muscles of inspiration may be divided into ordinary and 
extraordinary. 

The ordinary consist of a set of muscles, called intereostals, which 
fiU up the long parallel spaces between the ribs, and also of another set, 

^ From Sid^ppayfjuif a partition. 
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twelve in number on each side, which run from the back part of each 
rib in an upward direction to the spine. These latter are named 
Zevatores costarum, or elevators of the ribs. Lastly, three small 
muscles {Sealeni) belonging to this group extend up the neck on each 
side from the first two ribs. 

Of the extraordinary we have the Serratus - magnuSj or Great 
serrated, a large muscle which is attached on each side to the first 
nine ribs and to the base of the blade-bone. Behind, another large 
muscle, the Zatissimtts dorsi, stretches, one for each side, from the spine 
and back of the lowest three or four ribs to the shoulder. In front, 
the strong Pectoral muscles cover the upper part of the chest from 
the collar-bone as low as the sixth or seventh rib, and are fixed on 
each side to the shoulders. A rather strong muscle {Stemo-eleidO' 
mastoid) stretches on each side, from the junction of the breast-bone 
and clavicle, along the neck to the base of the skull, just behind the 
ear Finally, a muscle of no great size {Serratus posticus superior) is 
attached to the backs of the upper five ribs on each side, and passes 
up the back of the neck to the skull. 

The muscles of expiration do not require special enumeration here.~ 
They are few and weak in comparison with those of inspiration, 
because the chest once filled can empty itself by force of gravitation 
and contractile elasticity alone. 

The chest contains the lunffSy bronchial tubes, hearty 
etc. At the top of the chest the windpipe, or trachea, 
divides into two bronchial tubes, one for each side, 
which pass outwards from each other for a few 
inches and then . divide gradually into numerous 
small branches, like those of a tree. The ultimate 
branches are no thicker than a pin, and terminate 
each in a group of little cells, called air-cells. All 
these little tubes and cells collected and connected 
together into a mass on ecwh side of the chest form 
the limgs, which are thus of a spongy nature. They 
are also very elastic and if distended with air will 
re-contract to their previous size. 



The Larynx, 



The Labtnx. 



The windpipe is about 4^ inches long and at 
the upper part of the throat undergoes expansion 
and modification so as to form the essential organ 




Tub CuaTTLAaxB or the Labtnx esss rsoK BsanrD. 
1. Thg epiglottis. 2. Tbe tliyiold mttHagt, its wings and honu. 3. The 
■rrtsnoid liSTtikges tipped with tha oartilsges of Buitotbil. 4. The oiieoid 
cartilage, its bodf. 

of voice, the larynx. "Under the ohin the larynx 
can be seen and felt as the prcaninence called 
" Adam's apple," It consists of five principal 
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cartilages, namely, the epigloUiSj the thyroid^ or 
shield-cartilage, the cricoid^ or ring-cartilage, and 
two arytcenoid cartilages.^ 

The epiglottis is the highest cartilage, and stands 
erect against the back of the tongue, above and in 
front of the other parts of the larynx. In shape it 
much resembles a leaf, being broad and expanded 
above and dwindled below iato a stalk-like extremity. 

The thyroid cartilage is the largest, and forms the 
front and sides of the larynx. It is quite open 
behind, where its wings, as they are termed, termi- 
nate in rounded margins, which are prolonged up- 
wards and downwards into horns, four in number, 
two on each side, two above and two below. In 
front it is cloven down the centre for half its length, 
and the rest of the central part has a peculiarly 
elastic structure^ and gives attachment inside to the 
vocal bands. 

The cricoid cartilage is very like a signet-ring, 
with a broad, thick part behind and forming a 
slender half hoop in front, just under the lower 
edge of the thyroid cartilage. At this place an 
elliptical chink exists between the two which are 
thus separated for about a third of an inch from 
above downwards at the widest part. Behind, the 
lower horns of the thyroid cartilage embrace the thick 

1 These names are of G-reek origin, ue., from hriyXwrrlsy that which 
covers the glottis y or space between the vocal reeds; Bvp^hs^ a shield; 
KpiKoSy a ring ; &p{n-(uvaf a Vessel of a doubtful kind, probably a spouted 
ladle (see Stephanus, Thesaurus Lingua Crraca, s.y.). In the latter 
instance the resemblance is most likely that of the whole upper outlet 
of the larynx, the epiglottis forming the spout. 

2 Luschka, Der Kehlkopfdes Mensehen, Tubingen, 1871, p. 67. 
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part or body of the cricoid like two short fingers, 
and a hinge-like joint is thus formed. The back 
part of the cricoid, therefore, projects upwards, not 
quite half way, into the open space of the thyroid. 

The arytcenoid cartilages are a pair, and form two 
small, irregular, three-sided pyramids, about half an 
inch in height. Their apices are above, and their 
bases rest, about a third of an inch apart, on the 
upper thick edge of the body of the cricoid, where 
two smooth surfaces or facets are prepared for them. 
They stand between and close to the posterior margins 
of the thyroid cartilage, and thus tend to fill up still 
more its open spaoe. In front and below they run 
into rather long points, called the vocal processes, 
because the vocal bands spring from them. They 
turn and glide freely on the smooth part of the cri- 
coid, to which they are fastened by ligamentous fibres. 

In addition to these great cartilages there are also 
several small ones, called sesamoid^ some not larger 
than a pin's head. Two such {Capitula Santorini) 
form the apparent apices of the arytsenoid cartilages. 
Another pair {Cartilagines Wrisbergii) lie in the folds 
of membrane {ary-epighttic) which form laterally the 
upper margin of the larynx. The others will be 
noticed wherever they appear to bear on the mechan- 
ism of voice. 

The soft parts of the larynx consist of the vocal 
bands, muscles, blood-vessels, nerves, etc., the whol^e 
being clothed with mucous membrane,^ which induces 
a smoothness and uniformity of surface. 

^ The red, moist membrane wMch covers the internal surfaces of 
the body is called mueoua membrane. 
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The vocal bands,'' or reeda, to which all the other 
Btruotures aie Bubservient, consist at their edges, which 
move from tdde to side, to and from eadi other, of 
strong, whitish, and highly eUstio tissue. Behind, 




1. Eplglottii. a. ToT^ue-bone. S. Thfratd witilaee. 1. Tbyra-uy-apiglattic 
mTuuleB, b, Ventrioular bands. 0. Tontricla. T. Tocftl bujda. fi. Ext. and 
tup. thTTO-u^tiBDoid moBolce. 9. Int. ditto. 10^ T^t^ial orJco-tifytiHioid 
muidw. 11. Cricoid cutiU^. 19. Tisches. 

they are attached to the vooal prooesses of the 
arytenoid cartilages, and in front to the thyroid 

I QeneraUy oalled vooal eordi in this country, bat, as thia term 
conveys a false idea of their aoonstio nature {see p. 106), it Boeina 
to me preferable to oall them vocal batidt (like the Qerman Stwm- 
iptufen) or mdi. 
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oartilage, quite close together, ninning into each 
other in fact. The space between them, the glottis, 
is therefore triangular in shape, because the vocal 
bands can be drawn widely apart posteriorly, but are 
fixed to the one spot anteriorly. A space exists 
between each vocal band and the inside of the wings 
of the thyroid cartilage, which is filled up with 
muscle. Taken with this muscle, which is inti- 
mately connected with them, the vocal bands resemble 
a pair of prisms, fixed by their base, horizontally 
and parallel to each other, to the cartilaginous side- 
walls of the larynx, and projecting towards one 
another with their free sharp edges. Three of the 
little cartilages mentioned are generally found im- 
bedded in the substance of the vocal bands where 
they are attached to the thyroid cartilage, one 
at the point where they run into each other, and 
one at the extremity of each just before they join.^ 

Near the position where the stalk-like process of the 
epiglottis is attached to the thyroid cartilage there 
is an eminence, called the cushion of the epiglottis, 
which projects over the anterior extremities of the 
vocal bands. 

The upper surfaces of the vocal bands are flat, and in 

1 Lusohka, op. oit. p. 80. Henle found them to be condenBed elastic 
tissue, not actuaUy cartilage — Handbuch der JSingeweidelehrey Braun- 
aohweig, 1866, p. 239. Seiler {The Voice in Singing, Philadelphia, 
1868, p. 60 and appendix) describes a pair of small cartilages which 
project into the posterior ends of the vocal cords, and states that they 
are also mentioned by Wilson. They are not, however, noticed by 
Wilson or any other anatomist, and I have never found anything of 
the kind in the sitiiation indicated. They must therefore have arisen 
from some error in the writer's dissections. 
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order to give them breadth a deep hollow is scooped 
out of the fleshy part of the larynx, just above 
them on each side. These cavities are called the 
ventricles^ or pockets of the larjnix. The upper edges 
of the ventricles are somewhat thickened and cordlike, 
wherefore they were formerly thought to be a second 
pair of vocal cords. On this account they are now 
generally called false vocal cords. But a better name 
for them is " ventricular-bands." ^ 

The larynx has several muscles attached to it, which 
may be considered in two sets, i.e,y an intrinsic and an 
extrinsic J or the muscles which move the vocal bands 
and those which draw the whole larynx up and down 
in the throat. The names of these muscles usually 
imply the cartilages to which they are attached.^ 

The intrinsic muscles are mostly attached to the little aryteenoid 
cartilages, because in moving them about the vocal bands are moved. 
We have seen that the body of the vocal bands is formed by a muscle 
[Thyro-arytcmoid). This muscle consists of a complicated entanglie- 
ment of fibres, the most apparent division of which is into an internal, 
an external, and a superior set. A few fibres of the superior portion 
curve upwards anteriorly towards the epiglottis, and appear to act 
as a depressor of that cartilage. A muscle {Aryttisnoideua) extends 
between the backs of the aryteenoid cartilagpes, thus closing up the 
space between them. A pair of muscles (Lateral Crteo-aryttenoids) 
run from the posterior external angles of the aryteenoid cartilages to 
the upper edges of the sides of the cricoid cartilage. And from the same 
angles another pair of long, slender muscles (Thyra'ary-epiglottie) pass 

^ Like the Gferman Tasefienbanden (pocket bands) ; first proposed 
by Mackenzie {The Laryngoscope, etc. p. 74). 

^ It may be mentioned here that generally muscle must be fastened 
to something by each end. Its action is to bring the two points of its 
attachment closer together by its power of contracting or shortening 
its length, at the same time increasing in thickness, and also in tem- 
perature. 
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upwards and inwards, in a slanting direction, right across each other 
to opposite sides, and round the outside of the points of the arytaenoid 
cartilages to the edges of the epiglottis. On each side a muscle 
{Crxeo»'thyroid) stretches obliquely forwards and downwards from the 
lower margin of the wings of the thyroid cartilage to the thin part 
of the cricoid, limiting the lateral extent of the chink between the 
two cartilages. The last pair of intrinsic muscles (Posterior Crico' 
arytenoids) to be noticed are totally different in action to all the 
others, as they draw the vocal bands away from each other, in order 
to widen the glottis for the passage of air. They extend from the 
posterior external angles of the aryteenoid cartilages (the third pair 
from the same point) to the back of the body of the cricoid cartilage. 
The extrinsic muscles are those which draw the whole larynx up or 
down. Above, the larynx is attached by a pair of strong muscles 
{ThffTo-hi/oids) to the tongue-bone ; and hence practically to the base 
of the tongue. Behind, from the posterior margin of the wings of 
the thyroid cartilage two pairs of muscles {Inferior constrictor of 
pharynx and Patato-pharyngetM) pass up to the base of the skull and 
palate. Below, the corresponding pairs are separated by the whole 
width of the larynx, but approach each other as they ascend, and 
unite together.^ A third pair (Stylopharyngei), having similar attach- 
ments, do not approach or unite. The principal muscles {Stemo' 
thyroids), which draw down the larynx, pass from the outsides of the 
wings of the thyroid cartilage to the upper part of the breast-bone. 
The extrinsic muscles are assisted in their action by several other 
muscles which are not attached directly to the larynx. 

Variations of the Larynx in Age and Sex, — The 
larynx undergoes a great and rapid increase of size in 
the male sex, in about the fifteenth year of life. 
The voice then "breaks," and descends in pitch by 
nearly an octave. The same phenomena occur in 
females, but not to a marked extent, and the depression 

^ The inferior constrictor is considered usually as one muscle, 
because the fibres immediately unite at the back part of the pharynx 
by means of a central sinewy seam. This muscle is also attached to 
the sides of the body of the cricoid cartilage, where its fibres run 
horizontally, but they increase in upward obliquity in the upper part 
of the muscle. 
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of vocal pitch is only about a tone or two. In adult 
age the male larynx is always much larger than that 
of the female ; its cartilages are much firmer, and are 
pronouncedly angular in shape. The female larynx 
is more delicate in the structure of its cartilages, 
which are also curved in their outlines. The average 
length of the ligamentous portion of the vocal reeds 
is in the male nine, and in the female six Hnes.^ 
After middle life the laryngeal cartilages gradually 
undergo ossification, whence in old age they become 
so rigid that much of the power of varying the 
tension of the vocal bands and inflecting the voice 
is lost. 



The Vocal Tube, or Resonance Apparatus. 

This consists mainly of the pharynx, mouth, and the 
double set of passages in the nose. The soft palate, 
pillarB of the fauces, and lower-jaw may also be 
mentioned in this connection. There are also some 
auxiliary cavities, such as the portion of the larynx, 
about three-quarters of an inch deep, above the vocal 
cords, into which the ventricles open, and also some 
chambers in the thick bones of the head and face. 

1 The preparations in the Museum of the Koyal College of Surgeons 
illustrate very well the variation of size in different larynges. See, for 
example, No. 939 F, a female larynx with ventricles that appear as 
mere chinks, and No. 939 F,a, a male larynx, the ventricles of which 
are almost large enough to contain the firut joint of the little finger. 
For tables showing numerous comparative measurements of various 
parts of the larynx, see B6clard, Dictionnaire Encyclopidique dea 
Sciences Midieales, Paris, 1868, art. Larynx, p. 555 etc. 
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Further, even the trachea and Imigs may be ranged 
under this heading. 

The pharynx extends from the upper part of the 
larynx to the base of the skull, forming the open 
space at the back of the mouth, and also at the back 
of the nose. Its dimensions vary in different persons. 
On an average it may be said to be 4 J inches from top 
to bottom, 2^ from side to side, and 1^ from behind 
forwards at its widest part opposite the base of the 
tongue. Its size and shape can be altered by move- 
ments of the various parts by which it is bounded. 

The mouth requires no special description. Its 
capacity can be greatly varied by the action of the 
tongue aad lower jaw. 

The cavity of the nose is peculiar, and may be 
regarded as a collection of six small tubes. Each 
nostril is separated into three channels, running 
horizontally from before backwards to the upper part 
of the pharynx, by projections on its external wall 
formed by ridges of spongy ^ bone. The floor of the 
nose is formed by the upper surface of the hard-palate, 
or roof of the mouth. 

The soft-palate is attached to the back of the 
hard-palate, and hangs down towards the back of 
the tongue, separating the mouth and pharynx. 
Prom its centre depends the uvula, a small body 
like a grape, as its name implies. The pillars of 
the fauces are two ridges of muscle on each side of 
the pharynx. They terminate above in the soft- 

i " Spongy " in appearance only, being of a cellular structure, but 
not capable of being squeezed like a sponge. 
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palate, of which they form the greater part in 
arching across to unite with each other from oppo- 
site sides. Between them on «ach side lie the large 
glands called tonsils. The pair of posterior pillars 
consist of the muscles before-mentioned (Palato-pha- 
rt/ngei), which spring from the hind edges of the 
thyroid cartilage, and converge towards each other in 
passing upwards to unite at the palate over the 
uvula. The lower-jaw assists to open and shut the 
mouth, thereby altering its capacity and resonance 
properties. 



The Tongue, Lips, and Teeth. 

The tongue, lips, and teeth superadded to the oral 
portion of the vocal tube render possible articulate 
speech. The tongue and lips are almost wholly com- 
posed of muscular substance, which, being capable of 
infinite combinations of contHwstions, bestows on them 
a great versatility of motion. • They, with the soft- 
palate and lower-jaw, may be considered as the 
active organs of articulation. The teeth take a 
passive part, acting as a kind of fulcrum for the 
tongue and lips. 
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♦. CHAPTER in. 

PHYSICAL ACTION OF THE VOCAL ORGANS. 

ACTION OF THE AIR-CHAMBER (rESPIRATION) ACTION 

OF THE VIBRATING ELEMENT (vOCAL REEDS) — THE 

RESONANCE APPARATUS (vOCAL TUBE) COMPASS 

OF THE voice: INDIVIDUAL AND SEXUAL DIF- 
FERENCES : REGISTERS — ^ARTICULATING APPARATUS. 

In this chapter we have to oonsider the share 
taken by the various parts of the body just de- 
scribed in the production of voice and speech. In 
accordance with the classification adopted, the action of 
the thorax — ^the air-chamber or wind-chest — which 
initiates the giving forth of sound, first claims notice. 



The Air-Chamber (Respiration). 

The muscles attached to the chest-walls have the 
power of enlarging the cavity of the thorax, so as 
to draw air through the windpipe into the lungs, 
which thus become infiated. The lungs have not in 
themselves any ability to increase their capacity, and 
are merely blown out by force of the air which rushes 
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into them, according as the chest expands, in order 
to prevent the formation of a vacuum. As there are 
two principal ways in which the thorax can be en- 
larged, inspiration is divided into (1) abdominal and 
(2) co%taL 

In abdominal breathing inspiration is performed by 
means of the diaphragm, which, when relaxed, pro- 
jects upwards into the chest. By contracting it 
greatly diminishes the amount of its upward projec- 
tion, thus rendering the chest more capacious below, 
at the same time that it presses downwards the 
stomach and other abdominal viscera. When it 
again relaxes the tendency of the abdominal organs 
to return to their former position is sufficient to thrust 
it up and expel the air introduced. In men ordinary 
quiet breathing is chiefly diaphragmatic; but in 
women this muscle is used to a much less extent.^ 

Costal^ or rib breathing^ is accomplished by raising 
the ribs, each of which can move, as on a pivot, 
at its joint with the spine. During this action the 
ribs are drawn up closer together in front and at the 
sides, so as to lessen the vertical measurement of the 
spaces between them, and the breast-bone is made to 
advance. Behind, of course, the ribs merely rotate 
on their heads, and cannot approach nearer to each 
other, owing to the nature of their vertebral articula- 

^ Merkel thinks the activity of the diaphragm and its share in 
respiration much overrated — Anatomic und Physioloffie des menachliehen 
Stimni' und Sprach'OrffanSf Leipzig, 1857) p. 33. Hermann, on the 
contrary, states that this is the principal respiratory miiscle — Human 
Physiology, trans. Qamgee, 1878, p. 196. The latter opinion seems 
to me to be nearest the truth. 
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tion. The lower ribs also move much more than the 
upp^ ones, the first rib being, in fact, almost fixed. 
In costal inspiration the thorax is enlarged laterally 
and in front, because the larger ribs in being raised 
are made to occupy the place of the smaller oned. 
The ordinary costal muscles are generally sufficient for 
respiratory purposes, and only in taking a long breath 
— ^in forced inspiration — is the action of the extra- 
ordinary set required. The extraordinary muscles of 
inspiration are nearly all attached to the shoulder, 
and their real object is to regulate the motions of 
that part. If, however, the shoidders be elevated, they 
can raise the ribs, but only to a comparatively small 
extent, because their power is mostly exerted over the 
upper ribs, which have little freedom of motion. In 
some diseased conditions the movements of the dia- 
phragm and lower ribs are very much restricted, and 
in compensation the upper ribs are called on to work 
to their utmost. This is sometimes called clavicular 
breathing, because the motions of the chest are 
principally in the region of the collar-bone or 
clavicle. 

With respect to expiration, when all the muscles of 
inspiration relax, the ribs fall by their own weight, 
the abdominal viscera returning to their position 
thrust back the diaphragm, and the lungs by con- 
tracting assist to drive out the superfiuous air that is 
in them. Much of the act is therefore automatic, 
but if more force is wanted the muscles which pass 
from the lower ribs down the abdomen and flank can 
pull the ribs down strongly, and at the same time 
can press the abdominal organs up against the bottom 
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of i^e chest. In this manner a forcible expiraticm 
can be performed. 

The air of respiration may be divided into four 
different complements. In the first place we have 
the air which passes continually in and out of the 
lungs during quiet breathing. This is called tidal 
air. Next we have that which can be forced into 
the lungs when expanded to their full extent by 
drawing a deep breath. This gives the vital capacity 
of the chest. Thirdly, there is the complement of 
air that can be pressed out of the lungs when emptied 
by a strong effort of expiration, called residtuil air; 
and lastly there remains some air which cannot be 
squeezed out by any exertion during life, nor even 
after death without the direct application of such 
mechanical force to the lungs as would rupture their 
air-ceUs. Hence it may be called fixed air, or air 
which cannot be removed. 



The Vibrating Element (Vocal Eeeds). 

The column of air as it rushes out of the lungs 
through the trachea is rendered sonorous by the 
vibrations of the vocal reeds. Without these 
membranous bands man would be voiceless, or at 
least could only speak in a whisper, as is frequently 
seen in cases where they are paralysed or destroyed 
through disease. Before, however, examining 
minutely into the powers of the larynx to generate 
sound by the light of modem science, it may be 
instructive to glance at the opinions entertained by 
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some of the earliest philosophers regarding the 
nature of voice, and to trace briefly the evolution 
of our knowledge of the subject from ancient 
tunes to the present day. A volume, indeed, might 
easily be filled with these matters alone, as the 
interest of such questions has always led many to 
attempt their solution, whilst the former deficiencies 
of anatomical and acoustic science and the difficulties 
of empirical observation, . rendered the numerous 
conjectures conflicting and many of them baseless. 



Survey of Principal Pre-laryngoscqpic Theories of Voice. 

Hippocrates^ 460 b.c.^ Though always paying great 
attention to the condition of the voice in disease,^ as 
an index to the state of the patient, he had yet no 
deflnite idea of the existence of any special physio- 
logical arrangement that could be termed a vocal 
organ. In thei age of the "father of physic" the 
position of the lungs and the windpipe was known, but 
their functions were so little understood that it was 
generally supposed that liquids passed down the trachea. 
Hippocrates, however, was in advance of such an errone- 
ous idea, and argues against it with considerable clear- 
ness, showing that he had made experiments in order 
to ascertain the truth.^ He frequently uses the word 

1 The dates appended to the XLames of the various writers are 
actually or approximately those of birth. The authors are arranged 
according to the order of their contributions. 

' £.g,, Fradieti, L i. c. 2 et seq. De Vietu AetUorum, c. 37, etc. etc. 

* De Corde, o. 2. l>e Mdrbia^ L iy. c. 80. 
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^^ larynx/' and knows its site, but does not oonneot 
it with the yooal powers. His ideas of the produc- 
tion of Yoioe he sums up in the following passage: 
^^We speak by means of the air which is drawn 
into the whole body, but which mostly accumulates 
in the cavities. In rushing outwards through the 
vaoant-spaoe^ it makes a noise, for the head resounds. 
The tongue articulates by moving into the fauces 
and by pressing against the palate and teeth, thus 
producing distinctness of voice. If the tongue did 
not always act in such a manner, man would be 
without language, and would be confined to a mono- 
tonous sound." ^ 

Ariatotkj 384 b.c. Nearly a century later than 
Hippocrates, he shows a great empirical knowledge 
of the varieties and peculiarities of voice in his 
treatises on natural history and his problems relat- 
ing to voice and sound. He also knows the position 
of the larynx, its caxtilagiuous structure, and even 
recognizes it as the part whence voice proceeds.^ He 
makes no mention, however, of the vocal bands, 
though he evidently regards the sound as arising 
from the stream of air being opposed in some manner 
in its passage from the lungs.^ He also states that 
the larynx emits vowels, but the tongue and lips 
form consonants.^ 

Gakfij 130 A.I). After an interval of more than 

1 rh K€v6y, ' De Camihus, o. 19. 

* Jlittoria Anmalium, L i. o. 12, 16. * Ibid. 1. iy. o. 9. 

» Ibid. 
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five centuries, which are not represented by any 
extant work to mark the progress of physiological 
research, we come to Qalen, the most voluminous 
writer and the most industrious and scientific observer 
of all the ancient physicians. So important a faculty 
as voice could of course not escape him, and he 
devoted a treatise to its elucidation. Unfortunately 
this work in its entirety is lost, but fragments remain 
sufficient to show what were his ideas on the sub- 
ject.^ He knew that the larynx was composed of 
separate cartilages, but thought that the arytsenoids 
formed one piece. Further, he had some notion 
respecting the action of the vocal bands, as he states 
that " in the interior of the larynx is a body which 
resembles no other part of the animal structure, but 
is very similar to the tongue of a flute,^ especially 
if regarded from above." "This," he continues, "is 
the first and most important organ of voice, for, in 
order that the animal may emit sound, a narrowing of 
the laryngeal channel is necessary, and such is exactly 
the office of this part, which I therefore call the glottis^ 
or tongue of the larynx." Proceeding with his descrip- 
tion, Ghden describes also the ventricles of the larynx, 
and alludes to the secondary use of the vocal bands 
in closing the windpipe in order to hold the breath, 
an action in which he thinks the ventricles assist. He 
mentions, in addition, that the uvula has a great efi^ect 
on the power and beauty of the voice.* G-alen knew 

^ Apud Oribasium, 1. xxiv. c. 9. 

^ A kind of ancient flute, which probably resembled the oboe in 
being sounded by means of a double reed. 
3 Ibid. 0. 10. 
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the position and action of the mxisoles of the 
laiynx well enough to enumerate them almost com- 
pletely and to divide them into an intrinsio and 
extrinsic set.^ 

Fabridua of Aquapendente^ 1537. After Gulen no 
writer of original research added anything to the 
literature of the voice for fourteen centuries, a period 
which carries us through the Middle Ages and beyond 
the Renaissance into the beginning of our own times. 
' Fabridus,' having mastered all previous knowledge 
ol the subject, made a careful anatomical examination 
of the larynx and thought carefully over the nature 
ol sound. He discovered that the arytsenoid cartilages 
formed a pair instead of a single piece, and analysed 
the possible action of the various muscles of the vocal 
apparatus. He noticed especially the power of the 
inferior constrictor of the pharynx to press together 
the wings of the thyroid cartilage, and observed that 
the thyro-arytsenoid muscle (the intrinsic muscle of 
the vocal bands) contained several distinct sets of 
fibres which must give it many essentially different 
modes of action. But the science of acoustics was 
scarcely bom in his day, and he relied mainly on 
the vague notions of Aristotle. His ideas respecting 
the formation of voice were therefore necessarily in- 
conclusive and erroneous. He believed that the vocal 

^ Le Usu FartiMnf L vii. c. 12 ; 1. xyi. c. 4. 

' VesaJius may be passed over, as, although he describes the larynx 
In his great anatomical work {De Humani Corporis Fabriea, Basilese, 
1543, 1. i. c. 38), he goes no further than Galen, and his researches on 
this side did not enable him even to recognize the duality of the 
arytnnoid cartilages. 

3 De Lwrynge VoeU Instrutnento, partes iii. Yenetiis, 1600. 
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bands acted like the lips in whistling, and that pitch 
was determined by the size of the aperture between 
them, and also by alterations in the length and width 
of the vocal tube, «.e., the phajynx, etc., consequent on 
the motions of the larynx and trachea. In compar- 
ing the voice to artificial instruments he regarded it 
as partly similar to an ordinary flute, but possessing, 
moreover, some analogy to the trumpet, the player 
on which varied the compression of his lips to produce 
different notes.^ Though Fabricius advanced on his 
predecessors in practical acquaintance with the vocal 
organs, yet his theory of voice was retrograde to the 
shrewd guess of Gulen, who compared the larynx to 
a reed-flute. 

Fabricius also studied the phenomena of articulate 
speech,' and illustrated his observations on this subject 
by an analysis of the vocal power of animals.^ He 
described the movements of the vocal organs in the 
production of vowels and the different classes of 
consonants with an accuracy which has scarcely been 
surpassed by any modem physiologist. 

Mersennej 1588. This French philosopher and 
Jesuitical priest was a diligent student of almost 
every science, and also a voluminous writer. Being 
well acquainted with music and musical instruments,^ 
he possessed some of the prime qualificationfl neoessaiy 
for the analysis of the laws of voice production. 



1 Op. dt. pt. iii. c. 11. 

^ De Zoeutione et ^'us Imtrumentis, Patayii, 1603. 
3 De Brutorum Loquela, Fatayii, 1604. 

^ See his treatisefi — Marmonieorum, Libri viii. and De Instntmentie 
ffarmonieitf libii iv. LatetisB Fansionim, 1635. 
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though not being a physioian or anatomist he could 
not cany his speculations to a definite issue. In his 
Treatise on Universal Harmony^ he discusses the 
nature of yoice, and his practical acoustic knowledge 
enables him at once to reject the supposition of 
Fabricius that the alterations of pitch are due to 
diaoges in the dimensions of the voc^ tube^ and leads 
him to attach more importance to the immediate action 
of the vocal bands. He abnost concludes that voice 
is produced by the vibrations (trembkments) of the 
vocal bands, but is uncertain whether they can be 
oonaidered as reeds or strings. He even hesitates to 
decide whether they move themselves or merely cause 
the air to vibrate by forming a passive interruption as 
it rushes by. He is clear, however, as to the action of 
reeds, and remarks: ^^Had we not the example of 
reeds, which make us understand the movements of the 
tongue {lanffuette) of the larynx which anatomists call 
glottis^ it would be difficult to know how the voice of 
man can have a compass of three or four octaves." ^ 

Dodart^ 1634. Dodart was one of the court phym- 
oians in the reign of Louis XIY., and was a man of 
oonsiderable scientifio acquirements, though not of 
much original researdi. In 1700, nearly at the end 
of his life, he turned his attention to the elucidation of 
voiee,^ and after making some anatomical observations 

' De VEarmmU unweraelle. Paris, 1637, 1. i. prop. 13, etc. 

» Ibid. prop. 16. 

' Some years previous to Dodart, Perrault, his preoeptor, wrote an 
eMay on sound in which he emitted a theory of voice, but he intro- 
duced no new idea — EtsaU de physique^ torn, iii. p. 146. Paris, 1680. 
. * HitUnre et mimoiret de VAeadhnie Roy ale dee eeieneee, 1700, p. 17 
and p. 238 ; 1706, p. 16 and p. 388 ; 1707, p. 18 and p. 66. 
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oame to the oondusioii that the glottis alone pro- 
duced fioirnd. At the same time he allowed that the 
resonanoe of the mouth and nose might affect the 
quality of the tones. His conception of the function of 
the mufldes of the larynx was. however, veiy imperf eot, 
and he absurdly supposed that their action was too 
coarse to allow them to participate in the production 
of voice, and that the elastic fibres of the vocal bands 
possessed a peculiar power of contraction unexampled 
in any other tissue of the body. " Voice," he remarks, 
^^ arises from the vibrations of the lips of the glottis, 
the niunber of which vibrations depends, not on their 
dimensions, but on their tension and tiie swiftness 
of the air as it rushes out." According as higher 
notes are given forth he thinks that the glottis 
becomes gradually narrower, and the falsetto voice is 
formed by a glottis constricted ^^ beyond measure." 
Dodart sujpposed, in short, that for low notes the lips 
of the glottis stood apart about a line and approached 
each other by degrees with elevation of pitch, the 
rise of the notes being aided by the force with which 
the wind was expelled from the lungs.^ He also 
considered that the glottis acted similarly to the lips 
in whistling, which he therefore calls a ^^ labial glottis." 
He can find no artificial instrument to which the voice 
may be likened, though he inclines to the reed theory, 
and instances the fact that ^^ Filidor phre can render 



1 Dodart oaloulated that the width of the slit between the vocal 
cords during phonation varied from one line to complete approxima- 
tion, and that the action of the glottis was so delicate that by its 
adjustments it could divide this small space into 9,632 parts, rendering 
at each point a separate tone — op. dt. 1700, pp. 23, 264. 
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■ 

all the tones and semi-tones of an octave from the 
mouthpieoe alone of a bassoon merely by varying the 
pressure of his lips." He can only compare the 
action of the vocal bands to that of the edge of a 
piece of paper pasted over the «5revioe of a badly- 
fitting window-sash when thrown into vibration by 
the draught of air (chdssis bruyant). Such an arrange- 
ment, in effect, would constitute a kind of mem- 
branous reed, but Dodart's acoustic science was too 
insufficient to enable him to mature his comparison. 
FsTrein^ 1693. Also a physician, and the first who 
made actual acoustic experiments on the natural 
larynx.^ He showed that voice was produced *by 
the vibrations of the glottis, as by touching the vocal 
cords so as to stop their movement the soimd was 
extinguished. He also demonstrated that the inten- 
siiy of the tones depended on the force of the blast 
of air. He believed, however, that the vocal bands 
acted like a pair of strings set in motion by the 
stream of air, which he compared to a violin-bow, 
and that the elevation of pitch was caused solely by 
a progressive increase of tension. He was led to these 
conclusions by observing in his experiments that the 
notes of the vocal bands were raised by shortening or 
by stretching in a manner analogous to stringed instru- 
ments. But failing to perceive any natural provision 
for shortening the vocal bands, he could only think 
that the compass of the voice was obtained entirely by 
altering theur tension. When Ferrein had definitely 



* Sistoire et nUmoires de VAcadimie Roy ale des aeieneeSf 1741, p. 51 
and p^ 409. 
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formed these ideas he bestowed the name of ^^voeal 
oords" on the lips of the glottis, which, though 
oonveyinir a false notion, is still uniyersally employed 

Cuvier ((?.), 1779. The iUustrions naturalist, not 
being a practical acoustician, could only surmise 
generally as to the formation of voice when it was 
necessary to adopt some view of the subject in 
his comprehensive work on Comparative Anatomy} 
He supposes that the glottis acts in conjunction 
with the vocal tube like an ordinary reed instrument, 
such as the clarionet, in which the pitch of the note 
is determined by the length of the pipe.^ At the 
same time he allows that the amoimt of shortening 
that the vocal tube can undergo is inconsiderable. 

Dutrochety 1776. A phjmcian, he made a careful 
study of sound, and compared the action of j^e 
glottis to that of the lips in playing the horn (class 
of brass wind-instruments), but he maintained that 
pitch W8U3 dependent only on changes in the vibrating 
element. He introduced a new question into the 
debate by asserting that the muscular portion of the 
vocal bands alone generated the sonorous vibrations, 
whilst the fibrous (ligamentous) tissue only served to 
shield their edges.' 

lAscoviuSy 1785. A Oerman physician who, like 

* Le^ona de V anatomic eomparie^ torn* !▼. pp. 496, 622. Fans, 
1800, etc. 

' He says: **Leiir effet (les rabans vooaiix) est de faive yarier 
Tanche de rinstmxnent vocal, de mani^ k produire les tonshar- 
moniques de ohaqxie ton fundamental d6terimn6 par la longueur du 
tube de oet instrument." Ibid. 

s Masai mr une nouvelle theorie de la voiXfThhse de Paris, 1806. 
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Dodait, deviated into the false track of supposing 
that complete approximation of the vocal bands was 
not a necessary factor for the emission of tone. He 
advocated that for low notes a considerable aperture 
remained between the lips of the glottis which 
became narrowed as the pitch was elevated.^ 

Oeoffiroy Bt. miaire, 1772. This celebrated 
French philosopher and naturalist devised a rather 
fimtastio theory of sound,^ and agreed with Ferrein 
that in the chest-voice the larynx acts as a stringed 
instrament. Falsetto notes were produced like those 
of a flute. He explains in detail the movements 
of the vocal organs in forming different tones, but 
his notions are purely imaginative.' 

Samrty 1791. This eminent acoustician magnified 
the errors of Dodart and liscovius, and promulgated 
a theory of voice entirely at variance with the truth.^ 
He believed, in fact, that if the vocal bands were 
brought dose together during phonation, speaking 
would be attended with too great an effort. He 
oonduded, therefore, that the glottis always remained 
open, and that sound was produced by the action of 
the true and false vocal cords, so called, with the 
ventricles between them, on the current of air. In 
this manner the glottis, according to his idea, sounded 
analogously to a kind of hunter's whistle, or bird- 
call, which consisted of two small perforated plates 
with a short tubular cavity between them of much 

1 Theorie der Stimtne, Leipzig, 1814. 

' Fhilosophie anatomiquey p. 284. Paris, 1818. 

3 Ibid. pp. 304, 358, et seq. 

^ Annale* de chimie et de physique^ 1825, t. zzx. p. 64. 
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larger diameter than their apertures.^ In general 
he thought the principle of voice was that of a 
flute, but, having discovered that a tube with thin 
elastic walls could be made to yield a variety of 
tones through alteration in its rigidity alone, he 
attributed to varied tension of the trachea a remark- 
able influence on pitch. The supposed resemblance, 
however, between such a tube and the trachea, 
constructed for the most part of flrm cartilaginous 
lings and built up nearly aU round with soM tissues, 
is but slight, and amoimts practically to nothing.' 

Majendiej 1783. A professional physiologist, he 
established by a vivisection that the vocal bands 
actually vibrated like reeds during phonation.^ 

MdigaignCf 1806. The eminent surgeon, who sup- 
ported the reed-theory and endeavoured to construct 
an artiflcial larynx, imitating the vocal bands with 
strips of parchment. He thought the falsetto voice 
was produced by the contraction of the soft-palate 
cutting off the nasal portion of the vocal tube.^ 

Lehfeldtj 1811. A German physician who was 
the flrst to state, what is still beheved to be correct, 
that in the falsetto voice the vibrations of the vocal 
bands are conflned to their edges.^ 



^ In children's toyB whioh aonnd by pressing a kind of bellows, and 
in hollow india-rubber toys, the whistling noise is generally prodnced 
by such a contrivance. The pitch rises merely by increasing the force 
of the blast of air. 

' See Miiller, Fhynology^ voL ii. p. 10. 

3 Preei» de phytiologie^ t. i. p. 301. Paris, 1833. 

^ Archives gmeralea de nUdicinej t. xxv. 1831, pp. 201, 327. 

fi « Et vocnlanun falsarom sonos in larynge ipso formaii, inde 
Tidetur effid In larynge quoque yibrationes non per totam 
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Johannes MiiNerj 1801. A great German physio- 
logist who made the most exhaustive and ingenious 
experiments with the natural detaohed larynx and 
artifloial imitations of it.^ He showed oonolusiyely 
that a compass of a couple of octaves could be. 
obtained from the vocal bands merely by varying 
their tension when approximated. He attached 
small weights to them, and by increasing gradually 
the amoimt of weight found that pitch rose in pro- 
portion. He also experimented with membranous 
reeds, some of animal tissue,^ some of caoutchouc, 
and made it dear that a greater length of tube was 

latitadmem ezpanssB, in marginibns tantmn se oontinentes multo 
tenuiozem tenerioremque efficiunt sonum." — Nonnulla de Voeia Format 
tione. Berolini, 1835, pp. 64, 66. 

I Ehmenti of FhpHoloffy, trans, by Baly, London, 1837, vol. i. 
appendix, and vol. ii. see. 3. MiiUer's experiments have often been 
repeated and confirmed ; in this country most carefully by WyUie 
{Sdinburffh Medieal Journal, voL xii. 1866, p. 214). It may be stated, 
however, that the action of the laryngeal muscles cannot be imitated 
with any exactitude on a detached larynx, but the artificial production 
of a scale from the vocal reeds alone by progressive tension is sufficient 
to nullify the theory that changes of pitch are obtained by shortening 
or lengthening the vocal tubes in a manner analogous to opening or 
dosing side-holes on the flute or clarionet, or to drawing iu and out 
the sliding tube of a trombone, as was advocated by Despinay de Bourg 
In his first essay {I%^8e de FarU, 1821, Ko. 46, p. 12). AU that acoustic 
experiments can perform with the detached larynx can doubtless be 
done much more perfectly and effectively by the living /nuscles. We 
may except, however, the tension of the vocal reeds, which can be 
increased artificially until they are ruptured, whereas in the natural 
state there is a safeguard against such an accident. Thus MiiUer 
tightened the reeds of a male larynx until he produced the note 



'$ 



m 



«i' fli ' ; an octave higher probably than the subject in life could 



have sounded by sudi means. 
' Such as the middle coat of arteries. 
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required to affect their pitab and produce a series 
of notes than could be furnished by the vocal 
passages. In addition, he showed how unlikely 
was Savart's idea that alteration of tension in 
the walls of the trachea would influence pitch of 



voice.^ 



The Laryngoscope and its Bevelations. 

After the researches of Miiller but little was left 
in the way of direct experiment to be done by his 
successors, although conflicting theories of voice 
were still held, owing to the difi&culty of obtain- 
ing the absolute demonstration or ocular proof of 
any one set of deductions. The increase of acoustic 
science gradually threw a light over many obscure 
points, but it was only on the discoveiy of the laryn- 
goscope that most of the doubts and absurdities were 
finally resolved and laid to rest.' Many unsuccessftil, 

1 These sketches of the opinions of pre-laryngoscopic authors on 
voice are only a few selections of the principal names which might 
easily be multiplied fourfold. For a complete bibliography of the 
subject, with short allusions to the theories of the various writers, see 
the work of the younger Lisoovius, Fhynohgie der tnensehliehen Stimme^ 
Leipzig, 1846, p. 71, et seq. 

* It would be impossible and even unprofitable to recount within 
the limits of this work the numerous baseless and absurd opinions 
relating to voice that have been put forward from time to time by 
theorists unacquainted, on the one hand, with acoustics, or on the other, 
with anatomical and physiological observations; some, indeed, 
ignorant on both sides of the question. Such suppositions, for 
instance, as that the falsetto voice is produced by a new glottis formed 
above the larynx (Golombat de I'ls^, Traiti medieo^hirwrgieal des 
maladiet det organes de la voix^ Paris, 1834, p. 85), or that the muau)al 
tones of the voice are formed at the bifurcation of the trachea, as in 
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or perhaps disregarded, attempts to see the action of 
the living larynx had been made prior to 1854, 
when Manuel G^roia, a teacher of singing, actually 
caught sight of his own vocal bands in a small 
dentist's mirror pushed into the back of his mouth. 
Continuing his observations on his own throat, he 
was at the end of a year enabled to read a paper at 
the Boyal Society^ on the formation of voice as 
elucidated by means of his invention. Gtircia's device 
did not, however, attract much immediate notice, 
and it was only at the end of two years that 
Czermak, a German medical professor, commenced a 
systematic practice with the instrument, on himself 
and on patients, and showed finally the feasibility and 
facility of viewing the living larynx. As soon as 
Czermak had satisfied himself as to the actual value 
of the invention, he travelled into the chief cities of 
Europe, and, by giving laryngoscopic demonstrations 
before the principal physicians and surgeons of each 
town, achieved the introduction of the laryngoscope 
into medicine as an indispensable adjunct to the 
local study of disease.^ 

The laryngoscope, as now used, consists simply of 
a small mirror, from half an inch to an inch in 



faixdB (Bomer, The Fhymlogy of the Euman Voices London, 1845), or 
4]iat the falsetto notes are produced by blowing into the ventricles of 
the larynx, as a schoolboy whistles with an excavated nut (Bling- 
worth, Students* Joumalf London, 1876 ; a series of papers otherwise 
well digested), etc. etc. 

^ Froeeedinge of the Boyal Society of London^ vol. vii. Ko. 13, 1856. 

^ For a foU account of the labours of Garcia and Czermak in relation 
to the laryngoscope, see F. Bichard, Notice tur Vinvention du laryU' 
ff&teopef Paris, 1861. 
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diameter, fixed at the end of a stem of sufficient 
length to allow it to be passed to the back of the 
mouth (middle part of pharynx). It is held there 
at such an inclination as to reflect the parts of the 
throat below. Some practice is required in order to 
be able to place it quickly at the proper angle, which 
in fact differs somewhat in almost eveiy individual, 
and also in order to manipulate it so delicately as not 
to irritate by pressure the tongue, palate, and oiher parts 
adjacent. The tongue should be protruded during 
the examination, as the larynx is thus drawn up higher 
in the throat. It may be held out gently with a 
small cloth. Of course a strong light must be thrown 
on the surface of the mirror, and for this purpose 
y^ous kinds of accessory apparatus are employed. 

The Vocal Beeds, — On inspecting the larynx with 
the lar3nigoscope, the rim of its upper outlet, sur- 
mounted in front by the epiglottis which generally 
stands erect against the back of the tongue, is plainly 
visible. But the most striking objects are the vocal 
bands which are seen at a short distance below, pro- 
jecting opposite each other from the sides of the inner 
wall of the larynx and of a pearly whiteness which 
contrasts strangely with the redness of the surrounding 
parts. Between them is the oblong aperture through 
which the air continually passes to and fro, the glottis, 
of dimensions varying at every moment, for the vocal 
reeds are never absolutely at rest during breathing, but 
with deep inspiration separate widely until they almost 
disappear from sight behind the ventricular bands, 
and with expiration gradually approach each other, so 
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as sometimes almost to toucli. If the person under 
observation speaks in an ordinary tone of voice they 
draw together so closely as to reduce the glottis to a 
mere thread-like fissure, and as the sound issues forth 
the eye can perceive that they are in a state of 
vibration. At one point they touch, viz., posteriorly, 
where they join the tips of the vocal processes of the 
arytsenoid cartilages. Behind this the chink of the 
glottis is continued backwards for a short distance, 
about three lines, between the inner edges of the 
base of the arytsenoid cartilages {cartilaginous glottis)^ 
but this portion is probably incapable of vibration, 
and cannot properly be considered as forming part 
of the vocal reeds. 

Considerable alterations take place in the appeaj- 
ande of the vocal reeds and the upper outlet of the 
larynx during the production of a scale of notes from 
the lowest to the highest pitch. Whilst soimding the 
deepest notes of the chest-register the glottis is open 
in its whole length, and forms an elliptical slit, which, 
in a bass voice, may measure as much as a line at its 
widest part. After ascending two or three tones the 
tips of the vocal processes become visible, projecting 
towards each other across the chink, and on a rise 
of two or three tones more they come by degrees 
into contact. At this moment the glottis is seen to 
consist of two parts; the main portion in front, 
forming a linear fissure between the vocal reeds of 
from a third to half-an-inch in length, and a small 
triangular space behind separating the arytsenoid 
cartilages. This condition of the glottis occurs about 
the level of the ordinary speaking voice. In mounting 
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a few notes higlier, tlie posterior triangular space 
diminishes until at last it is quite closed, and in this 
state it remains during the emission of the upper 
three or four chest-notes. At the same time the pro- 
gressive narrowing of the anterior fissure, the actual 
vibratory glottis, continues until it is reduced to a 
mere dark line between the borders of the vocal 
reeds.^ Concomitant with these changes the vocal bands 
seem to be lengthened ; they are so in fact by being 
stretched, but greater than their real is their apparent 
lengthening, which depends on their coming more into 
sight in the laryngeal mirror, according as the gamut 
is ascended. Their actual lengthening may be about 
a Hne,* their apparent increase of length twice or three 

^ Mandl thuoks the vocal cords vibrate in their whole length for 
every note of the chest voice, and that the cartilaginous glottis never 
becomes quite closed till falsetto tones are produced (Traiti prattqtte 
des maladies du larynx, Paris, 1872, p. 270). If It remains open in 
the upper notes, it is only for a hair's breadth, and as to this it would 
be impossible to pronounce dogmatically. Merkel divides the chests 
register into two parts, in the lower of which the triangular space 
is open and in the upper closed {Die Functionen des inenschlichen 
Sehlund'Und Kehlkopfs, Leipzig, 1862, p. 96). My own general view 
accords closely with that of Krishaber {Dictionnaire des sciences 
medicales, Paris, 1868, art. Laryngoscope, p. 606). I have, however, 
observed various different appearances, dependent probably on the 
kind of voice, such as bass, tenor, etc., which could only be definitely 
explained by the examination of a large number of practised singers 
by an expert laryngoscopist. Two facts I believe to have ascertained 
in this connection, i.e., (1) that in the tenor voice the cartilaginous 
glottis is closed in almost the whole compass, and (2) that in the 
alto (male) voice there is a hyper-development of the anterior sesamoid 
cartilages (see p. 86), which gives a special facility for shutting the 
ligamentous glottis in front for nearly a third of its length ; an 
equivalent, in fact, to an anterior cartilaginous glottis. 

' Probably less ; their tension could not of course be effectively in- 
creased if they stretched too readily. See Illingworth, loc. cit. 
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times that amount. In the lowest notes the epiglottis 
generally conceals from view the front of the glottis ; 
in the middle notes the cushion of the epiglottis still 
covers the anterior ends of the vocal bands, but at 
the top of lie chest-register their tension is very 
evident, and appears to draw them away from their 
attachment to the thyroid cartilage, so as to bring 
their full length into sight. In mounting the scale of 
chest-notes, therefore, the outlet of the larynx under- 
goes enlargement, and its margins expand so as to afford 
a complete view of the interior. When a note is swelled 
to its maximum of loudness, the vocal reeds perform 
more ample vibrations in the same period of time, their 
edges cannot be seen in such sharp definition, and the 
glottic aperture assumes a hazy appearance. 

In the falsetto register ^ the laiyngosoopic appearances 
are in many respects the reverse of those just described. 
The rim of the larynx, instead of becoming dilated, 
suffers a progressive and marked constriction in pro- 
portion as the pitch rises, until at last only the edges 
of the vocal bands can be seen through the narrow 
orifice that remains. The object of the movements 
seems to be to shorten the glottis and limit the vibrating 
portion of the vocal reeds as much as possible. As 
soon as their tension can be increased no further by 
the means resorted to. for the formation of chest notes, 
a change occurs in the physiological mechanism for 
the purpose of obtaining a higher scale of tones by 
gradually reducing the size of the reeds. The aperture 
during the emission of the lower falsetto notes occupies 
the centre of the ligamentous glottis, and appears 
to be from a quarter to a third of an inch in length, 
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but Bomewbat wider and more elliptical than at the 
highest level of the chest-regieter. It dimimshes in 
lengUi aa the sound mounts up, but at the same time 
its ■width, if anything, rather inoreas^. At a certain 
elevation of pitch, which of course varies consider- 




ably in difEeient individuals, the power of ascending 
any higher is lost. 

Action of tht LoTpigeal Mtuelei. 



Tlie intrmiU muituiar riVKiiaenti,^ by wMcli the vurionB poBitionB and 
oonditioiui of tlie toobI reeda are determiiied, are, of course, only gener- 
allj distrngniahable by Uie laiyngoscope, and can only be definitely 
understood by Uie aid of anatomical disaections. It is difficult, how- 
ever, to gain an exact idea of the oombination of octionH reqnisita for 

' All Solieoh'a oareful eiperimenta failed, except in tie initanoe of 
the posterior orico-arytteaoids, to establialt anytluiig coQclusire 
leopeoting the action of the laryngeal mnacleB. Uany of them, 
howev^, fnmi'^i a thread of probability to such of the above state. 
mental as depend on surmise. See bia worh, Experimenttlte Unter- 
lueiungtn uber die Funciionen der Ifertmt und Mtukeln dea Eehikopft. 
" r. 1873. 
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the production of the different pitches and qualities of voice. Indeed, 
to complete our knowledge of tibe physiology of the larynx it would be 
necessary to have the means of observing the under surface of the 
vocal reeds. There are, therefore, gaps in our apprehension of the 
subject which c9Ji only be filled by surmise. The main action to allow 
of phonation is to approximate the reeds, and this is done very well by 
the contraction of the lateral crico-arytsenoids which cause the arytse- 
noid cartilages to rotate towards each other on their bases, so as to 
bring the tips of their vocal processes close together or into actual 
contact. The same object can be effected by the thyro-arytsenoid 
muscles which form the bulk of the vocal reeds, whilst the arytsenoid 
cartilages can be drawn together so as to close the hinder part of the 
cartilaginous glottis by the arytaenoid muscle which passes between 
them at their back. The deepest notes are probably produced by the 
contraction of the external fibres of the thyro-arytaenoid which ap- 
proximate and at the same time relax the vocal reeds by drawing the 
arytsenoid cartilages forward towards the thyroid cartilage, whilst the 
internal fibres of the same muscle, by remaining loose, favours low and 
ample vibrations. In addition, a gentle contraction of the arytenoid 
muscle may narrow the cartilaginous glottis and assist in giving the 
necessary fixity to the arytaenoid cartilages. The ascent of the next 
two or three tones is obtained merely by the gradual relaxation of the 
external thyro-arytsenoids which permit the reeds to regain their 
ordinary state of tension. A point is thus reached at which the vocal 
reeds are simply held together by the arytsenoid muscle, assisted 
perhaps by the lateral crico-arytaenoids. A fresh process now com- 
mences for the purpose of progressively tightening and stiffening the 
reeds and at the same time bringing them into close contact. The in- 
crease of tension is obtained by the action of the crico-thyroid muscle,^ 
which draws the cricoid cartilage up towards the thyroid,' thus 
making the distance greater between the anterior and posterior attach- 
ments of the vocal reeds. In this way the chink between the two 
cartilages, which was stationary^ during the emission of the deepest 

^ Paralysis of the crico-thyroid or of the thyro-arytaenoid destroys 
the power of forming a musical scale, and a gruff, monotonous voice 
results. See Magendie, op. cit. p. 302 ; Lusohka, op. oit. p. 120 ; 
Ziemssen, Cyclopaedia of Medicine, vol. vii. p. 940, 973 ; etc. 

2 Schech's view, which, as it appears to me, he has proved to be 
the correct one. — Zeitschrift fur Biologic, Bd. ix, 1873, p. 258. It is 
usually stated that the crico-thyroid muscle draws the thyroid 
cartilage down to the cricoid. 

3 Or perhaps somewhat dilated, through the thyro-arytaenoid 
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Qotoa, b^oomei dosed by degrees, as oaa be felt by pUcii^ a finger on 
it at the front of tbe neck. The contraotion of the internal thyro- 
arytcenoid commences, and giTeafirnmesa to the body of the reeds' and 
alao holds them approximated, whilst the lateral orico-aryltenoidB 
oanae the Tocal prooesBee to approach and finally to touoh. Lastly, 
the arytenoid moaole contracts firmly, and completely shuta the carti- 
l,^;iiionB glottis. The three latter muscles also steady the arytenoid 
oartilages so as to enable them to resist the traction made on them by 
Fw. 7. 




the crioo-thyroid. Finally the crico-thyroid space is quite closed, 
and the oppoung margins of the oactilages are pressed forcibly 
together, whilst the vocal reeds are rendered tense and stiff to the 

muscle csnaiug the thyroid cartilage to rotate apwards and back- 
wards on the cricoid. 

' Some of the fibres of this moBole run obliquely, and are inserted 
into the edge of the Tooal band. See Battaille, liaiivtllei recherchsa 
mr phmation, Paris, 1861, p. D. 
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• \ ^ 

utmost extent. Here results then a kind of dead-look, and any further 
elevation of pitch by these means is impracticable. Such is the posi- 
tion at the top of the chest-register. 

The muscular actions called iiito play for the production of the 
falsetto tones are even less certain than those of the chest-voice. 
When it is required to ascend beyond the highest note of the chest- 
register, a change in the mechanism for forming the tones is necessary, 
and many, or all, of the previously contracted muscles suddenly relax, 
as is evidenced by the re-openiug of the crico-thyroid space. A 
different and more complex method of putting on the voice is then 
adopted which yields a higher scale. For the lowest falsetto tone the 
vocal reeds are drawn tight and the space again closes, though not to 
the same extent as for the top chest-note. The cartilaginous 
glottis is tightly shut, and the combined contraction of the external 
and superior thyro-arytsenoids and the thyro-ary-epiglottic presses the 
vocal reeds firmly together, especially in front, where their rigidity is 
greatest owing to the presence of the sesamoid cartilages. The con- 
strictive action of the same muscles causes the external walls of the 
ventricles to encroach on the upper surface of the reeds, so as to 
reduce their breadth and limit the vibrations to their edges, producing 
at the same time the approach of the ventricular bands and circum- 
ferential narrowing of the laryngeal orifice so apparent in falsetto 
tones. When these movements become extreme the highest limit 
of vocal pitch is reached. 

A special question to be decided is the condition of the internal 
thyro-arytsenoid muscle throughout the compass of the voice. I have 
supposed it to be relaxed in the deepest notes and contracted during 
about the upper two-thirds of the chest-register. It is probably 
relaxed again in the falsetto scale, as whilst in a loose state it could 
not vibrate if the ligamentous edge were simultaneously tightened. 
Such an arrangement would be an important factor in confining the 
vibration to the margins of the vocal reeds. Merkel's^ view of the 



^ Fhyaiologie der mensehliehen Spraehe, Leipzig, 1866, p. 20. The 
Tonic Sol-f aists have made use of this idea to substitute the terms 
"thick" and "thin" for chest and falsetto-registers. See Curwen, 
Teacher* 8 Man%talofthe Tonic Sol-fa Method, 1875, p. 170, et seq. Helm- 
holtz suggests that " the head (falsetto) voice is probably produced by 
drawing aside the mucous coat below the vocal cords, thus rendering 
their edge sharper"— op. cit. p. 160. It is only necessary to mention 
the hypothesis of Foumi6, viz. : — " Nous sommes pleinement autorise 
k conclure, que les vibrations sonores sont exclusivement produites par 
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matter is that this musole, being contracted in the chest-register, 
renders the edges of the reeds thick, a favourable condition for the 
production of low and full tones, whilst its relaxation in the falsetto 
voice allows the formation of a thin, sharp margin which is specially 
adapted for rapid vibration. 

On the whole I think it most in accordance with observed facts to 
suppose that the falsetto range is produced by a truly sphincter-like 
action of all the constrictive glottic muscles.^ In such case the effect 
would be a progressive concentric narrowing of the glottis, during 
which it would tend to pass from an elliptic to a circular shape.^ 
Thus the aperture, until it had attained the circle, would be seen to 
diminiflh in length and increase in breadth during the ascent of the 
scale, and elevation of pitch could proceed, cateria paribus^ until the 
reduction of the opening to a mere pin-hole. The remarkable deHcacy 
and elasticity of the cartilages of the female larynx is precisely the 
condition most favourable to such an operation, and an explanation 
would thus be afforded of the extraordinary range in the highest 
register so often met with in female voices.^ 

The extrinne mtuelea of the larynx are in full activity during phona- 
tion. They move the larynx up and down in the throat, whilst they 
modify the vocal tube for purposes of resonance and articulation. 
They also slightly alter the position of the larynx with respect to 
verticity. Their functions are, therefore, manifold. One of their 
chief offices is to steady the larynx in order to prevent its wavering 
in its place with the force of the blast of air. In sounding the 
deepest notes this is done by the stemo-thyroid, which at the same 
time probably draws asunder the wings of the thyroid cartilage so as 
to increase the breadth of the vocal reeds. This muscle also causes 
the larynx to descend towards the sternum about one-eighth of an 

la petite portion de la muqueuse, qui recouvre le bord interne des 
rubans vocaux.'* — Physiologie de la voix et de la parole, Paris, 1866, 
p. 389. Such an assumption is plainly opposed by physiology and 
acoustics. 

^ Such, in fact, as pointed out by Henle, is the fundamental action 
of the set of muscles which close the glottis. Sandbuch der Einge" 
ioeidelehre, Braunschweig, 1866, p. 249. 

^ I have not had an opportunity of observing laryngoscopically the 
highest notes of the female voice, but the figure in Seiler (op. dt. 
p. 68) depicted from autoscopic examination is in exact accordance 
with the view propounded. 

* See page 174. 
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inch. According as the tones become elevated the progressive retrac- 
tion of the soft-palate calls into play the palato-pharyngeus muscle, 
and the larynx is gradually raised. When the falsetto scale is 
reached the inferior constrictor of the pharynx begins to contract 
and contributes to the elevation of the larynx, but its main action 
seems to be the compression of the wings of the thyroid cartilage,^ 
in order to facilitate the peculiar closmre of the glottis demanded in 
this register. Throughout the whole compass of the voice the thyro- 
hyoid muscle is in a state of contraction, and is most instrumental in 
giving the necessary fixity to the larynx. Its activity is greatest at 
opposite extremes of the scale. On account of the intimate attach- 
ment of the larynx to the tongue-bone, it follows very closely the 
movements of the tongue during articulation,^ and these motions, as 
Mandl^ has pointed out, have often been erroneously set down as 
exacted by the alterations of pitch. The sum of the excursions of the 
larynx from the deepest chest-note to the top of the falsetto register 
amounts to less than an inch, but if the tongue be kept at rest a 
great part of the scale can be sounded without any material change 
in the position of the organ. 

The ventricular hands (called also superior or false vocal cords) 
appear to come down on the upper surface of the vocal reeds during 
the emission of falsetto notes, as first observed by Mandl.^ In this way 
they may limit the vibrations of the reeds. It is impossible, however, 
to speak decisively on this point, as they cannot be viewed obliquely 
enough with the laryngosoope to see whether they actually touch. 
In the upper chest-notes they are stretched, and are curved slightly 
upwards by the force of the passing sound-waves. Their main use 
seems to be to close the larynx during holding the breath, swallowing, 
and coughing. Under these circumstances they are tightly approxi- 
mated. 



1 Advocated byWyllie (loc. cit. pp. 228, 236) and Foumi6 (op. cit. 
p. 404) , but denied by Mandl (op. cit. p. 372) . This action of the inferior 
constrictor seems to me a very obvious one. Indeed, as Wyllie 
remarks, it is possible to gain a note or two of falsetto by pressing 
the wings of the thyroid cartilage together with the fingers. The 
cleft anteriorly evidently exists in order to allow mobility to the wings. 

* Thus in whispering (which does not require any vibration of the 
reeds) a succession of vowels from the lowest to the highest (see 
p. 138) a progressive rise of the larynx may be felt. 

3 Op. cit. pp. 255, 266. 

* Ibid. p. 271. 
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Eesonance Apparatus^ (Vocal Tube, Etc.). 

The Ventricles. — The existence of these small cavities 
appears necessary in order to allow a proper breadth to 
the vocal reeds. In man, their acoustic influence on 
the voice must be unappreciable on account of their 
limited area ; but in the myceteSy or howling monkey, 
they communicate with several large pouches on each 
side of the throat, and with excavations in the body of 
the tongue-bone, so as to impart to the cries of these 
animals a degree of resonance which renders them 
louder than the roaring of lions.^ On the other hand, 
that they are absolutely unessential in conferring an 
extraordinary voice-power, is proved by the fact that 
the lion, tiger, ox, and many other animals that do not 
lack in this respect, have neither ventricles nor ven- 
tricular bands.3 

The Epiglottis, 
Viewed with the laryngoscope, the epiglottis presents 

^ I have excluded the thorax from a place amongst the resonance 
apparatus because it is scarcely possible to estimate how far it rein- 
forces the vocal tones. The voice can be heard to resound on 
applying the ear to the chest of a person who is speaking or singing, 
but it is doubtful whether this resonance is audible with the sound 
issuing from the mouth. Deep notes create an impression of dis- 
tance^ high tones of proximity, and therefore we speak of '^ chest " 
and "head" notes. Acoustically, however, these terms appear 
arbitrary and meaningless. See Woiliez, quoted in The Medical 
Record, 1879, p. 193. 

2 See Owen, Anatomy of the Vertebrates, vol. iii. p. 697. 

' Beclard, loc. cit. p. 672. See also, however. Bishop, Cyclopedia 
of Anatomy and Physiology , 1854, vol. iv. p. 1490. 
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considerable variability of size, shape, • and position in 
different persons. Sometimes it forms a mere projec- 

three-quarters of an inch, and stands erect against the 
back of the tongue ; or it may extend backwards over 
the larynx, like a roof, for nearly an inch, so that its 
surfaces are almost horizontal. It may appear round, 
square, or folded so that its upper edge resembles a 
horse-shoe. In singing the scale it seems to have 
little or no proper motion, but the movements of the 
larynx make it apparently shift its place. Approxi- 
mation of the vocal bands draws the posterior margin 
of the larynx slightly towards it. In the lowest notes 
the larynx moves downwards and forwards, so as to 
cause it to intercept the view,^ whilst in the upper 
range of the chest-register the larynx is seen to paas 
away from it in a direction upwards and backwards as 
the glottis comes into full sight. During the contrac- 
tion of the vestibule of the larynx, of which it forms the 
anterior part, in the falsetto scale it becomes gradually 
doubled up, and its lateral edges approach nearly in 
the highest notes. At the same time it is drawn more 
over the glottis than at the top of the chest-register, 
but if naturally erect its upper edge remains everted 



^ Five cauBes may combine to produce a depression, apparent and 
real, of the epiglottis in low notes. (1) The arytaeuoid cartilages 
being drawn nearer to the thyroid. (2) The thyroid cartilage being 
rotated upward and backwud. (3) Descent and (4) forward move- 
ment of the whole larynx. (5) Adion of those fibres of the thyro- 
arytsenoid muscle called Dilator vestibuli (Luschka), which may also 
depress the epiglottis. In the last instance the slight depression 
of the epiglottis might assist the slackening of the reeds, whilst the 
full patency of the outlet would be preserved. 
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towards the back of the tongue. Being closely con- 
nected with this organ, it follows its movements during 
articulation. Thus it is depressed when the vowel- 
sound aw (as in law) is pronounced, and drawn away 
from the glottis by the enunciation of ee (as in feel). 

This valve is capable of closing the upper outlet of 
the larynx, to which it acts as a kind of operculum or 
lid, if pressed down upon it, as occurs during the act 
of swaUowing, when the larynx is drawn upwards and 
forwards, so that the base of the tongue rolls over it. 
Food and drink are thus prevented from passing into 
the windpipe. Such is certainly the phjrsiological pur- 
pose of the epiglottis ; but in those animals who have 
well-developed ventricular bands it appears to be super- 
fluous, unless we can regard it as a vocal appendage. 
The presence, however, of an ample epiglottis in 
ftniTnalfl for the most part voiceless,^ such as mar- 
supials (kangaroo, etc.), and cetaceans (whale, dugong, 
etc.), argues against this supposition, which is further 
controverted by its small size and comparative immo- 
bility during phonation in man.^ It has been suggested^ 
that it acts as a "tuner," a resonator, and that it 

1 Owen, op. cit. p. 682, et seq. Amongst reptiles that have no 
vestige of vocal ligaments the epiglottis is frequently found, e.g., in 
several snakes, such as Boa constrictor , Crotalus duriasus (striped rattle- 
snake), etc. See Henle, Besehreibung des Kehlkepfa mit beaonderer 
Beruckaichtungen des Kehlkopfs der Reptilien, Leipzig, 1839, p. 50, 
Tai. iii. 1, 45, etc. 

' In the mycetes, above mentioned, the epiglottis is four inches 
long and two inches wide, %.e.y about twelve times larger than the 
human epiglottis. In these animals it may, therefore, have some 
acoustic effect, but it is apparently the only instance of the kind. 

• See Walton, Journal of Physiology, Sept. 25, 1878. The writer 
appears to me to have conduded too hastily from a few experiments 
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modifies the timbre of the voice. But the vocal 
reeds, with almost infinitesimal powers of altering their 
tension and dimensions, do not seem to stand in need 
of such a timer, whilst their great resonator is the 
concavity of the hard-palate, the roof of the mouth.^ 
It may modify timbre, and give something of the pecu- 
liarity of voice by which we recognize different persons, 
as when it is large and depressed, or small and erect ; 
but, apart from lingual articulation, it has no motion to 
enable it to vary the quality of any particular note. It 
certainly, however, has the office of directing the sound- 
waves against the back of the pharynx, to be thence 

on dogs that the epiglottis is of no value in swallowing throughout 
the animal series. Some of the experiments prove indeed that were 
the ventricular bands deficient or absent, as is frequent, the valve 
would be indispensable during deglutition. Just as hastily does he 
leap to the inference that it must be an important factor in phona- 
tion. But his observations, in many other respects assailable, have no 
element of conclusiveness on account of being confined to a single 
individual. No allowance is made for circumstances of sex, voice, 
or idiosyncrasy, and in the next case Mr. Walton examines he may 
find a contradiction to most of his first views. On the whole I am 
inclined to believe that, if he could submit phonation to the same tests 
as he has done deglutition, he would find that the singer would 
experience little inconvenience from the loss of the projecting part of 
his epiglottis. On this point see liscovius (the elder), op. cit. p. 34 ; 
Miiller (J), op. cit. p. 1022 ; and Wyllie, loc. cit. p. 229 ; etc. 

* Magendie (op. cit. t. i. p. 308) conceives that the epiglottis may act 
like the loose tongue or flap introduced by G-renie into some of the 
pipes of his orgue expressive (see Fetis, Biographie universelle dea 
musicienSf sub Grenii), The fact, however, that this tongue was 
used only for flute-pipes, in order to compensate their characteristic 
tendency to vary in pitch under altered pressure of air, entirely 
destroys the supposed paraUel. Beeds when properly fixed do not 
change their pitch in proportion to the strength of the blast, but 
merely the amplitude of their vibrations, i.e,^ the intensity of their 
sound. Greni6*s invention does not appear to possess any general 
value. See Hopkins, The Organ, etc. pp. 108, 112, 115. 
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reflected, under the variable arch of the soft-palate, on 
to the hard-palate, especially when the most resonant 
vowel-sounds, such as aw (as in law), are pronounced.^ 

The Pharynx, 

The share taken by this cavity in voice-production is 
scarcely capable of separate definition. The vibrations 
of the vocal reeds do not appear to derive any special 
modification from it, except in the utterance of certain 
guttural speech-sounds. It allows of the extrinsic 
movements of the larynx necessary for the elaboration 
of a musical scale. The tongue encroaches on« or 
recedes from it during articulation of vowels. Under 
ordinary circumstances it extends, with the laryngeal 
vestibule, directly from the vocal reeds to the back 
entrance of the nasal channels, but by the action of the 
soft-palate it may be caused to pass most directly into 
the mouth, with which it usually forms a single reso- 
nance chamber. The alterations of its capacity, so 
evident to any one who observes it during singing, 
induced some former physiologists and physicists to 
believe that it bore the same relation to the voice as the 
tube of a flute or clarionet to the sounds generated at 
the embouchure.^ A knowledge of the acoustic laws of 

^ The production of the tretnoh has been referred to the epiglottibs, 
but I think erroneously. See B^clard, Traite eUmentaire de physio^ 
logU, Paris, 1862, p. 736. 

- Cruveilhier says r ** La longueur du pharynx est de quatre pouoes 
k quatre pouces et demi ; mais cette longueur peut etre portee jusqu' 
k cinq pouces et demi et mfime six pouces et demi, par I'effet de la 
distension, et reduite k deux pouces et demi par I'effet du plus grand 
raocourcissement possible, et ce raccourcissement est mesur6 par le 
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sonorous vibrations in tubes and cavities has, however, 
reduced tjfis hypothesis to a nullity.^ 



Tlie Mouth. 

The most harmonious tones of the voice are obtained 
by the action of the mouth, as resonance chamber. In 
this cavity the power and volume of the voice are 
greatly augmented by secondary vibrations, to the 
formation of which the solid arch of the hard-palate 
mainly contributes. The highly composite clang pro- 
ceeding from the vocal reeds is reinforced in those 
upper partial tones which are nearest and most con- 
sonant to the prime, namely, its octave, the fifth above 
that, and the second octave, etc. Such is probably the 
succession of overtones which are brought out distinctly 
when the most resonant of vowel-sounds are pro- 
contact de la base de la langue et du voile du palai devenu horizontal ; 
d'ou il resnlte que le pharynx pent presenter dans sa longueur une 
difference de quatre pouces environ ; r^sultat aussi prodigieux qu'in- 
attendu." — Traitk d'anatomie descriptive, Paris, 1852, t. iii. p. 268. Were 
our vocal tube sufficiently long (a couple of feet perhaps) and rigid to 
command the vibrations of the vocal reeds as the tube of a brass wind 
instrument governs those of the lips, even this rather exaggerated 
view of the changes of size of the pharynx would scarcely account 
for a variation in pitch to the amount of half a dozen tones. 

» Helmholtz remarks : ** The air-chambers connected with the larynx 
are not adapted for materially altering the tone of the voice-bands. 
Their walls are so yielding that they cannot allow the formation of 
vibrations of the air within them sufficiently powerful to force the 
voice-bands to oscillate with a period which is different from that 
required by their own elasticity. The cavity of the mouth is also 
far too short and generally too widely open to serve as a resonance 
chamber which could have material influence on pitch' ' — op. cit. p. 1 49. 



Resonance Apparatus. 129 

nounced or sung. But the reinforcement of the 
upper partial tones is altered by every motion of the 
tongue, lips, etc., during articulation, and hence results 
a pleasing diversity of timbre which prevents the 
ear being fatigued by monotonous repetition. 

The Nose. 

The office of the nasal cavity in phonation 
is also to give increased intensity to uj^er partial 
tones. Consisting, however, of a number of small 
channels which have little intercommunication, its own 
proper sounds must be high and shrill.^ The overtones, 
therefore, that it can reinforce Ue generally at a great 
distance above the prime tone of the vocal reeds; 
not nearer probably in any part of the chest-register, 
than the eight or tenth in the hannonic series, 
i.e., more thaa three octaves from the fundamental 
note of the voice. Beyond this height the rapidly- 
diminishing intervals between the successive overtones 
soon render them dissonant, both with each other 
and with the prime tone. When, therefore, the 
voice resounds fully in the nose, the fundamental 
note is impoverished and nearly drowned by the 
predominance of high partial tones. Hence the 
well-known discordance, the jarring "twang," of 
an exalted nasal intonation which, disagreeable in 

' The lengths of the nasal meatus average — ^inf. 3-in8., mid. 
2f-ins.y sup. 1^-ins. The proper notes of suoh tubes (open) would 
be respectively about cj"", d!"", and e'"". The selection of alternate 
overtones peculiar to closed pipes gives a nasal timbre, probably 
because the upper hannonics, being numerous and dose together, sufEer 
less than the lower, which are few and distant from each other. 
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speaking, is utterly niinous to melodious singing. A 
due proportion, however, of the nasal harmonics 
must generally be present^ (invariably with m or w), 
and when the gap is bridged over by a proper pre- 
ponderance of oral resonance they are of real value in 
adding to the brilliancy and variety of vocal timbre.^ 

The Soft-Palate. 

The use of this pendulous and mobile portion of the 
palate is to cut ofE the communication between the 
upper part of the pharynx and the nasal cavity during 
the act of swallowing or in phonation. To effect this 
purpose its muscles draw it backwards and slightly 
upwards till it meets the back wall of the pharynx. 
Whilst singing a scale, this movement goes on pro- 
gressively, from the deepest chest-note to the highest 
limit of the falsetto, when the retraction is nearly 
complete. A sufficient opening, however, remains 
almost to the last to allow of some nasal resonance. 
For every note of different pitch, therefore, the soft- 
palate occupies a separate position, which is determined 
by the direction of the sound issuing from the glottis. 
In ascending the scale, the successive changes of place of 
the larynx tend to project the column of aerial vibrations, 
so that they rebound from the back of the pharynx more 

^ On this pomli see Malgaigne, loo. cit. p. 225. 

^ The cavities in the bones about the nose, viz., the antrum, and 
the frontal and sphenoidal sinuses, have a certain, though undeter- 
mined effect on voice. When they are undeveloped, as in many of 
the Australian aborigines, a noticeable want of vocal resonance has 
been observed. See Owen, op. cit. vol. iL p. 563. 
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and more vertically upwards towards the posterior nares. 
Step by step the motions of the soft-palate counteract this 
tendency and divert the course of the sound-waves to 
the arch of the hard-palate. It is quite possible to sing 
all the chest-notes without moving the soft-palate, but, 
as a consequence, there is a great loss of resonance and 
an insupportable predominance of nasal timbre.^ The 
effect is somewhat similar to blowing a trumpet from 
which the bell has been removed; a "tin-kettle," or 
"cracked-pot" tone is the result. But when the 
falsetto scale is reached it is no longer practicable to 
restrain the retraction of the soft-palate, although these 
notes would probably suffer least from a surplus of 
nasal harmonics. The action of the palato-pharyngeus 
muscle seems indispensable, in order to approximate the 
wings of the thyroid cartilage, and consequently the 
falsetto register cannot be produced without the palatal 
motions. In cases, however, where the soft-palate has 
been destroyed by disease, the power of producing the 
falsetto-notes is not abolished, as the lateral parts of the 
palato-pharyngeus and the inferior constrictor are still 
able to fulfil their office.^ It is thus demonstrated that 
the gradual occlusion of the posterior nares in this 
register is merely an accidental phenomenon witl^out 
any acoustic necessity for its occurrence. 

^ The larynx scarcely rises in ascending the scale in this manner, as 
the principal action which draws it up is in abeyance. The experiment 
also appears to indicate that the pharynx and epiglottis have little 
separate power of rendering the vocal tones sonorous. Fhonation in 
this manner seems to be what Foumie (op. cit. p. 421) calls voix de tete. 

^ For reports of cases illustrating this point, see Rush, The Philosophy 
of Human Voice ^ Philadelphia, 1846, p. 108 ; and Segond, Hygihne du 
ehanteuTf Fans, 1846, p. 56. 



132 Physiology of the Vocal Organs. 



Compass of the Voice — ^Individual and Sexual 

Differences — Eegisters. 

Tlie compass of the voice from the lowest note of the 
male to the highest of the female includes about four 
octaves, viz., from E^ to c"^. Many gifted singers 
can, however, exceed both these extremes by several 
tones, and males may even descend to ,2^,^ whilst 
females can sometimes attain /'",* a range of five 
octaves. The voices of individuals, of infinite variety 
as regards timbre, present also numerous diversities in 
compass, but they can always be relegated to some 
one of six different classes, the precise extent of which 
is not strained. Men's voices axe termed basSj baritone j 
and tenor; and women's contralto j mezzo^sopranOy and 
soprano, in regular succession, from the bottom to the 
top of the vocal scale.^ The bass and soprano are more 
than an octave apart, whilst the tenor and contralto lie 
for the most part over the same notes. The range of 
each kind of voice is shown in the adjoining table, 
according to the conventional acceptance. The compass 



p 



■i 



^ 



^ 't 



^ In determining to what class a Toioe belongs, attention is often 
directed more to its timbre than to its actual compass. A first-rate 

baritone, for instance, may be able to deliver gf ^[^^ J from the 

chest, whilst a good tenor may be unable to rise beyond that note. 
But an unmistakable difference of timbre at once decides the question. 
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here apportioned to the various voices is, however, only 
such as the composer would regard when writing music 
for different classes of singers, and is far from represent- 
ing the physiological limits of each kind. From merely 
acoustic considerations, for instance, we might suppose 
that the bass voice would be capable of producing not 
only the deepest notes, but also those of the highest 
pitch, on the same principle that an imitation of the 
violin can be performed on the violoncello, though the 
notes are not of the same musical value as the proper 
tones of the instrument. In either case, the only 
faculty required is an unlimited power of shortening 
and tensing the strings or vocal reeds. The truth of 
this hypothesis is exemplified, as regards voice, in the 
fact that a bass or baritone singer may have such an 
extent of falsetto notes as to be able to counterfeit the 
vocal performances of a soprano.^ Similarly the male 
alto voices employed in cathedrals for choral service 
are generally, if not always, of bass or baritone range 
fundamentally, but with an unusual facility for falsetto 
singing.^ In these instances the upper voice may 
embrace ten or twelve notes.* 
Male and female voices differ not merely in degree, 

^ *'Dans une sc^ne de la Frova d^tm opira seriay Lablache, imitant 
iin soprano, chante line cavatine entidre en voix de fansset." Segond, 
op. cit. p. 86. 

2 In the alto voices I have examined there has been a remarkable 
power of closing the anterior third or more of the ligamentous glottis, 
due to a hyperdevelopment of the sesamoid cartilages at that point. 
Owing to tiie latter cause, probably, there was also an impoverishment 
of the chest-notes, through a hindrance to full-length vibration of 
the vocal reeds. 



3From«^=tod"^^. 
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Le.y in lower or higher pitch, but also in kind. They 
are characterized by a peculiarity of timbre, so that 
the dullest ear is in no danger of mistaking a man's 
voice for that of a woman, even on notes of the same 
pitch. The falsetto tones of a male voice have Kttle 
resemblance to their equivalents in the musical scale 
when sung by a female, and the woman's voice is 
remarkably more brilliant and full in its sound. The 
causes here axe obscure, but one of the greatest is 
imdoubtedly superior resonance. The air-chambers 
connected with the female larynx axe better adapted 
to reinforce high tones. The circumstance that the 
retraction of the soft-palate cuts off the nasal part of 
the vocal tube in woman to a lesser extent for notes 
of similar pitch than in man may have some iniluence. 
But principally we must regard the fact that the 
female larynx is formed for a treble instrument and 
produces tones naturally and with ease which the 
male organ can only emit, if at all, with more or 
less of a strain. A man singing in falsetto is, there- 
fore, in a position somewhat similar to a violinist 
who should endeavour to draw the highest notes from 
the fourth or lowest string of his instrument. 

Having dealt with the* question as to the mechanical 
formation of the chest and falsetto notes, it remains 
to consider at what level of the voice the break ^ 
between the two usually occurs. "We should naturally 
expect that this point would bear a similar relation 

1 The falsetto reg^ter can generally be carried down two or three 
notes below the highest level of the chest scale. Some tones can, 
therefore, be produced with either quality of voice. In this position 
the so-called " mixed voice " is said to occur. 
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to the bottom of the ehest-register in every individual, 
not oocuxring at any determinate point in the musical 
scale, but moveable aooording to the notes embraced 
within the compass of each particular class of voice. 
Anatomical and physiological observations point clearly 
to such a conclusion. Amongbt singing-masters, how- 
ever, it is usually considered that the falsetto scale 
commences at or near g^ whatever the kind of voice 
and whether the singer be male or female. I do 
not know whence this hypothesis origuiated,^ but it 
appears to rest on the basis that in women's voices 
there is often a break more or less pronounced in that 
position, and a marked difference of timbre between 
the ascending and descending series of notes. In many 
cases, on the other hand, the break and change of 
timbre are scarcely perceptible. It is difficult to believe 
that the finest notes of the soprano voice are produced 
in a manner strictly analogous to the falsetto tones of 
the male,* and the fact that the female voice presents 
a second break near its upper limit, where the so- 
called "head" voice begins, renders the proposition 
extremely doubtful. Such a view would also allow 
no falsetto notes to a bass singer who could not rise 
beyond d'^ from the chest, whilst it would give only 
three or four chest-notes to the soprano. As might 




' Its elaboration and dissemination are due in great part to 
SeUer, op. cit. 

3 <* Madame G-risi, par exemple, qui n*emploi pas un seul ton du 
registre du poitrine.'' SIgond, op. cit. p. 85. 



^ 
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be expected, this conception of the registers is involved 
in some controversy, even amongst teachers of music, 
some of whom argue for the physiological view of 
the subject.^ It is probable, however, that there 
axe differences, as yet undefined, in the manner of 
forming or managing the vocal tones habitual to the 
two sexes, which prevent their voices being reduced 
to one category with the same precision as a pair 
of musical instruments, identical except as regards 
size and pitch. Further investigations in this direc- 
tion are much needed.^ 

^ For further details on both sides, see Gurwen, op. cit., p. 170, et 
seq., and Lunn, The Philosophy of Voieey 1875. The confusion which 
prevails in these matters is well illustrated by the statements in some 
popular Sififfinff Methods. Thus it is represented that in aU female 
voices, contralto and soprano alike, the chest-register cannot be 

carried up beyond e' fy J — . On the other hand, in accordance 

with our every-day experience, it is allowed that a difference of 
nearly an octave exists in the upward extent of the various male 

voices, so that a bass singer cannot usually rise above d' g o: I from 



the chest, whilst a tenor may even attain to e^'% / f. g g . The physio- 




logical inconsistency, not to say absurdity, of these views need not be 
dwelt on. 

' Mandl observes: <*L'homme parle en g6n6ral dans le registre 
inf^rieur, la femme et les enfants dans le registre sup6rieur" — op. cit. 
p. 312. Curwen also remarks : ** Men commonly speak in the thick 
register.. Tenor voices, however, use the pleasant higher thick 
register. Very rarely a man may be heard speaking in his thin 
register, with a thin squeaking quality. Women commonly speak 
in the thin register ; but some contraltos use their rich upper thick 
tones, and occasionally a woman may be heard to speak in the rough 
lower thick register." — Standard Course, p. 107. I think the part 
of these statements which relates to women, appearing to be founded 
xnainly on aural observation, must be accepted with some reserve. 
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Articulating Instrument. 

Speech is produced by modifying the capacity of 
the vocal tube and by altering the size and position of, 
or entirely closing its outlets, through the instrumen- 
tality of the mobile parts contained within it or form- 
ing its boimdaries. The various sounds or phases of 
sounds, which are joined together in almost endless 
combinations to buUd up words, are represented in 
written language by letters, and classified according 
to the peculiarities of their formation. Almost at 
first consideration letters fall naturally into two great 
divisions. The first comprises those that consist of 
Continuous soimds of characteristic timbre, called 
vowels ; and the second embraces the series of interrup- 
tions or complete stoppages, enunciative or terminal, 
of the current of breath or sound, named consonants. 



Nature of VoweUSounds and Mechanism of their 

Production. 

In 1780 the Imperial Academy of St. Petersburg 
awarded a prize to Kratzenstein^ for an essay on 

Dnring laryngoscopic inspection, I have never seen the female 
larynx assume the form for falsetto tones on the subject being 
told to pronounce a vowel, not even when the attempt to sound 
ee, which usually prompts the emission of a high note, was made. 
My practical and literary researches are against the admission of 
three registers, strictly so-called, in female voices. 

1 Journal {Observations) de pkt/sigtte, voL xxi., 1782, p. 358. 



Articulating Instrument. 139 

I ■ I !■ |— 

the nature of vowels, illustrated by a reed instru- 
ment of purely empirical design which sounded a 
recognizable imitation of them. About the same 
time Kempeleni pursued an inquiiy of a similar 
kind, and published a treatise containing his results. 
In 1828 Willis,^ treating the question more scientifi- 
cally, made a series of experiments by attaching 
cylindrical chambers to a reed-pipe, and showed that 
the prime tone could be thus modified, so as to pro- 
duce a number of sounds closely resembling the 
vowels of speech. Some few years later a considera- 
tion of these phenomena led Wheatstone^ to suggest 
that in such instances the vowels are formed by the 
feeble vibrations arising in the short tube, which, 
especially should its resonance correspond to one of 
the multiples (i.e., overtones) of the prime tone given 
by the reed, thus confers the effect of a superadded 
musical note. A further step was gained in 1857 
by Bonders,* who discovered that for the various 
vowels the cavity of the mouth is tuned to different 



^ Le mecanisme de la parole suivi de la description d^une machine 
parlante, Vienne, 1791. These were not, however, the first or only 
attempts to construct a talking machine. Albertns Magnus, Friar 
Bacon, the Abbe Mical, and others made, or are accredited with 
having made, heads that could utter sentences. See Kircher, op. dt. 
t. ii. p. 305 ; Biographia Britanniea, t. i. p. 359 ; Bivarol, in the notes 
to his essay De V universalite de la langue frangaiee^ Paris, 1797, p. 
60 ; and Borgnis, Traite complet de tnecanigue, t. viii. Paris, 1820, 
p. 160 (an interesting account of acoustic imitative machines, etc.). 

* Transactions of the (Jambridge Fhilosophical Society, vol. iii. 1830,- 

p. 231. 

5 London and Westminster BevieWy vol. xxviii. 1837, p. 36. 

^ Archiv fur die hoUdndiscJien Beitrage zur Natur- und Heilkunde^ 
vol. i. 1857, pp. 157, 354. 
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pitches by observing the whistling noise produced in 
whispering. 

Subsequently many investigators directed their 
attention to the subject, but for the most complete 
experimental elucidation hitherto we are indebted to 
Helmholtz.^ According to this physicist the essen- 
tial origin of vowel timbre is the reinforcement of 
a fundamental tone by the superadded note of a 
resonance chamber, which for the same vowel always 
yields the same note, although the fundamental tone 
may imdergo a considerable, but not unlimited, 
change of pitch. When the note of the resonance 
chamber corresponds to one of the partials of the 
fundamental tone the vowel is best heard; but in 
proportion as it recedes from this measure the vowel 
loses character, until it becomes imperceptible. 

Thus, in the case of spoken vowels, the pharynx and 
mouth constitute a short tube, which resounds during 
phonation, not so as to yield a distinctly separate 
musical note, but only so that a weak secondary 
sound of determinate pitch is heard blended with the 
laryngeal tones. Within certain limits the capacity 
of this vocal tube can be altered to any required 
extent by the action of the tongue and lower jaw 
with the effect of lowering or heightening its proper 
note, the pitch of which is still further governed by 
the size of the orifice circumscribed by the lips. The 
smaller the aperture of the mouth the lower the 
resonance pitch of its cavity. 

For the vowel U {oo in pool) the vocal tube is 

1 Op. oit. p. 153. 



Articulating Instrument. 141 

arranged to give its lowest pitch of resonance; the 
tongue is collected into the smallest space at the 
bottom of the mouth, and the lips are protruded so 
as to lengthen the cavity, at the same time that they 
leave a narrower opening than for any other vowel. 
Under these circumstances the shape of the vocal 
tube corresponds to that of a bottle with a small 
orifice and without a neck. For (o in note) the 
lips retract and enlarge the opening, so that the 
pitch of the cavity is considerably raised. For A 
(a in fai/ier) the oral aperture is still further in- 
creased in size, and for A (a in bath) the mouth is 
wide open. The elevation of the resonance pitch of 
the vocal tube, taken as a whole, has now been 
brought to its maximum, and beyond this point we 
pass into another register, so to speak, of vowel- 
sounds. To produce A (a in fate) a part of the 
tube is cut off by the tongue, which was quiescent 
hitherto^ rising near to the hard-palate, whilst the 
lips remain so far separated that the front of the 
mouth loses all power of resonance. The shape 
of the vocal tube now resembles a bottle with a 
narrow and rather long neck, as the tongue forms 
with the roof of the mouth an elongated channel 
which leads back to the more capacious pharynx. 
As a consequence of this adjustment of the articu- 
lating apparatus, a double vowel resonance arises, 
because a comparatively low tone is generated in the 
phaxyngeal cavity and a higher one in the narrow 
pipe which leads out of it in front. For I (ee in 
feet) the tongue is applied to the hard-palate, so as to 
reduce the anterior channel to the smallest possible 
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dimensions, and the highest limit of vowel resonance 
is reached. Diphthongs axe sounded by the rapid 
consecutive formation of two different capacities, 
and other vowels (such as are used in Continental 
languages) are obtained by various gradations of 
the positions described. In the speech of every 
nation, and even in that of provincials and indivi- 
duals, distinctions of vowel timbre are found, which, 
of course, depend on the production of diversities in 
the size and resonance of the vocal tube. The vowel- 
sounds distinguishable as separate by the ear may, 
therefore, be considered as more numerous than con- 
sonants, although in each language they are always 
relatively few. 

Varioais efforts have been made to determine the 
precise note to vsrhich the vocal cavity resounds for 
each vowel as pronoimced by the natives of different 
countries. The results for vowel sounds, the same 
or ahnost similar, coincide very nearly according to 
some authors, but diverge considerably according 
to others. The best and most trustworthy experi- 
ments have been performed by Helmholtz by means of 
his resonators, which he has employed to ascertain what 
upper partials are reinforced most strongly whilst dif- 
ferent vowels are sung. He also uses tuning-forks, 
which, on being struck, are held close to the opening 
of the lips when the mouth is shaped for the emission 
of each vowel. The vocal tube thais acts as a resonance 
chamber, which will reinforce sympathetically the 
vibrations of a tuning-fork that sounds the same 
note, speaking for itself, as it were, in this way as 
to its own pitch. After repeated observations by the 
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combined aid of both these methods, which, however, 
in the case of the highest and lowest vowels, had to 
be supplemented by aural observation, Helmholtz is 
inclined to fix the pitch of the mouth for the various 
vowels used by the North Q-ermans according to 
the following notation: — 



f f f r 



tTT^n 




U0AABl6U» 

Helmholtz has foimd the pitch of the mouth for 
the same vowels invariable in all ages and sexes. In 
women and children, the want of capacity of the 
vocal tube is compensated by diminishing the opening 
at the Hps. 

An interesting point in the consideration of the sub- 
ject is the existence of an antagonism between certain 
combinations of vowel and laryngeal sounds. Helm- 
holtz, whilst confessing the incompleteness of his 
observations on this side, advances the proposition, im- 
plied above in the enunciation of his theory, that 
particular vowels cannot be sounded properly on cer- 
tain notes of the voice because of an acoustic difficulty 
in producing a vowel resonance concomitantly with 
a laryngeal tone, which does not afford it a sufficient 
base in the natural series of partials. The evidence is 
too incomplete to follow this question further here, 

^ The first six of these vowels are most nearly represented in 
English by the six described in the preceding paragraph, in the same 
order. The last two are unpronounceable in English, and correspond 
nearly, o to the French eu in peupU and « to « in^. 
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and it will suffice to allude to the well-known fact, 
to singers at least, that all voices find a difficulty 
in forming vowels and syllables at the extremes 
of their compass. From my own observation, I am led 
to conclude that the obstacle in this case is in great 
part, if not altogether, of a mechanical nature. Pro- 
nimciation is most distinct at the level of the speaking 
voice, and becomes imperfect according as the laryngeal 
notes move away from this pitch in an upper or lower 
direction. In the lowest notes the contraction of one 
group ^ of the extrinsic muscles of the larynx fixes the 
base of the tongue and greatly impedes the motions 
required for articulation. In the highest not^s the 
tongue is also tied down by muscular activity, whilst 
the constriction of the pharynx and isthmus of the 
fauces hinders still more the various and rapid modi- 
fications of the vocal tube necessary for fluent speech.* 



Consonants — Their Formation and Classification. 

Consonants, as their name signifies, can only be 
soimded in conjimction with a vowel. They com- 
prise in fact a number of methods, each characteristic, 

^ Stemo-thyroid, stemo-hyoid, and thyro-hjoid. 

' For objections that may be urged ag^ainst Helmholtz's vowel 
theory see Von Quanten, Foggendorf s Atmalen, Bd. cliy. 1875, pp. 
272, 522. No doubt our knowledge of the subject is by no means com- 
plete, but Helmholtz's explanations may be regarded as in the main 
correct, so far as they go. See further Ellis' observations on vowels, 
with his answer to Von Quanten, in the appendix to his translation 
of Helmboltz, p. 724, et seq. 
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of putting on or cutting off more or less completely 
the current of vocal sound, modified to the timbre of 
some one of the various vowels. The most obvious 
means of classifying consonants is derived from acoustic 
considerations, and from this point of view they admit 
of division into explosives, aspirates, resonants, and vibra' 
fives. They may be further subdivided by regarding 
the anatomical disposition of the articulating appara- 
tus required for their enunciation. Hence they axe also 
arranged as labials, dentals, and gutturals. Finally, 
consonants possess a third characteristic, which admits 
of their being distinguished as breathed and voiced. 

1. 1. In Explosives the vocal tube is, for a moment, 
completely closed at some part of its course during 
phonation. Their enimciation is therefore accom- 
panied by a kind of burst or explosion, occasioned by 
the sudden release of the confined air which is forced 
against the point of constriction by the chest. The 
explosive consonants form a class specially distinct from 
the rest, which, in opposition, may be grouped together 
under the term continuous. 

2. In Aspirates the vocal tube is only partially 
stopped and the breath pours out, accompanied 
by a faint wind-rush, through the point of con- 
striction. 

3. In Resonants the vocal tube is completely closed 
at some position of its main, i.e., oral, channel in the 
same way as occurs during the formation of explosives, 
but a free secondary passage is still left by the in- 
action of the soft palate, and the voice passes out with 
a peculiar resonance through the nose. These con- 
sonants might also, therefore, be called nasals. 
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4. In Vibratives the action of the articulating appa- 
ratus is a combination of that required in pronounc- 
ing explosives and aspirates, i.e.y at one moment the 
breath is stopped and at the next allowed to force 
its way through, in continued alternation. They con- 
sist, therefore, of a series of explosions, and the oppos- 
ing surfaces at the point of constriction act as mem- 
branous reeds (like the vocal reeds themselves), which, 
however, vibrate too slowly and momentarily to give 
the sensation of a musical note. A kind of " purr" is 
all that is heard. 

II. 1. In labials the vocal tube is closed by the 
approximation of the lips, or by the lower lip 
being pressed against the upper row of teeth. 

2. In dentals the tip of the tongue is pressed against 
the back of the upper front teeth, or against the part 
of the hard-palate which borders on them. 

3. In gutturals the back of the tongue is approxi- 
mated to the soft-palate. 

III. The diiference between breathed and voiced con- 
sonants is, that the former are accompanied at the 
moment of their pronunciation merely by a wind-rush, 
whilst the latter have a base of audible laryngeal 
vibration. These qualities are not so easily determined 
as the distinguishing characteristics between the various 
consonants of the explosive class on account of their 
momentary duration, but continuous consonants can 
easily be recognized as breathed or voiced by atten- 
tively observing their soimd when prolonged indefi- 
nitely. Testing in this way, for example, S and Z, 
the former, when prolonged, is found to consist of a 
mere " hiss," whilst the latter has a strong foundation 
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of tone proceeding from the larynx. Otherwise their 
formation is precisely similar. 

After this description of the * various qualities of 
consonants the following table, showing them ranged 
according to their respective groups, will be intelli- 
gible : — 

EXPLOSIVES. 



Labials 
Dentals 
Outturals 



Breathed. 

p 

T 
K 



Voiced. 

D 



Labials 
Dentals 

Outturals 



ASPIRATES. 
Breathed. 

F 



Voiced. 

V 



■••{(hti'r^.)}^'^^'"""*) 



...{ 



Ch (German, 
Greek x) 



}{ 



Y (beginning 
a word) 



RESONANTS. 



Labial 
Dental 
Guttural 



All Toiced. 

M 

N 
NG 



VIBRATIVES. 



Labial (not used as a definite letter). 
Dental ... ... • • . • • • xi 

Guttural ... ... ... ... B 
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A few words of explanation are required 
respecting some letters which are omitted in this 
table and also as to some others which have special 
characteristics. 

H is a breathed aspirate, but differs from all other 
letters in being formed in the larynx itself by the 
glottis, narrowed so as to produce a wind-rush, but 
not sufficiently so as to allow the vocal reeds to be 
thrown into vibration. It is therefore called the 
apiritus a^er, or "rough breathing" — denoted in 
Gtreek by a comma turned the reverse way Q — whilst 
words beginning with a vowel that are pronounced 
without this preparatory wind-rush are said to have 
the spiritus lenis or "smooth breathing." 

is redimdant, having at one time the power of 
K, at another that of S ; also Q, which is equivalent 
to K, but is only used before the vowel TJ; and X 
which is the same as Ks at the end of a syllable, 
and as Z when beginning a word. 

L is formed by the passage of the mouth being 
left permeable at both sides of the tongue whilst the 
centre is stopped by the tip of the organ being 
pressed against the hard-palate. The English L is 
always voiced ; the breathed L is used by the Welsh 
and is represented by the LI, so well known in their 
local names of places. 

Sh is the breathed equivalent of the voiced J, as 
it occurs in the French yrord jamais. 

Th is formed by placing the front edge of the 
tongue between the two rows of teeth; the voiced 
Th would be more decidedly represented by Dh. 
They can be soimded less distinctly by pressing the 
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tip of the tongue against the back of the upper front 
teeth, when they tend towards S and Z. 

The English Ch is not a guttural aspirate, but a 
consonantal diphthong, sounding when breathed as 
TSh, when voiced as DZh or rather DJ. The latter 
is the sound of the English G soft, and also of J. 

The dental R is produced by trilling the tip 
of the tongue against the hard-palate at the rate 
of about thirty vibrations in the second; the 
guttural E. is formed by the uvula vibrating about 
nineteen times in the second against the back of the 
tongue.^ 

In whispering the vocal reeds ore approximated so 
as to produce a wind-rush, like the spiritua asper 
continued indefinitely. This suffices to render recog- 
nizable the pitch of the note to which the mouth is 
tuned for the various vowels, and articulation is carried 
on in the same manner as in sonorous phonation. The 
distinction, however, between breathed and voiced 
consonants is for the most part lost ; and B becomes 
P ; D, T ; etc., if entirely deprived of laryngeal tone. 

^ See Bonders, De Fhysiologie der Spraaklanken. Utrecht, 1870, 
p. 18. 



CHAPTEE IV. 

THE PHYSIOLOGICAL PRINCIPLES OF VOCAL 

CULTURE. 

GENERAL CONSIDERATIONS — MANAGEMENT OF THE 
MOTOR ELEMENT (rESPIRATION) — MANAGEMENT OF 
THE VIBRATING ELEMENT — MANAGEMENT OF THE 
RESONANCE APPARATUS — MANAGEMENT OF THE 
ARTICULATING APPARATUS. 

The Subject Defined, — The cultivation of the voice 
amongst civilized nations has for its object the com- 
plementary development of the powers of orgoos which 
have ah^ady attained a high degree of perfection in 
the performance of their functions. Through the 
exertion of influences acting from without, and not 
directly controlled by the will, man proceeds instinc- 
tively and intuitively as a mere agent to the evolution 
of speech and language. But here, as in many other 
of his relations, beyond a certain point the unerring 
guide of nature leaves or only follows him with a 
perpetually widening interval, and his further advance 
is made volimtarily and with self-consciousness of his 
aim under the direction of his own clear mental per- 
ceptions. The growth of complex senses, indefinitely 
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progressive, generates exalted faculties of appreciation 
which lead him beyond the sphere of mere utility 
into a world of sestheticism, and his life becomes one 
of artificiality, where the useful can no longer exist 
apart from the beautiful. 

Hence we may recognize two grades in the employ- 
ment of the voice ; the first necessitated by the condi- 
tions of social life as a means of intercommunion ; and 
the second undertaken with a view to the aesthetic 
observation of the listeners. In speaking, the voice is 
used in both degrees to a variable amoimt according 
to the circumstances, the effort to please being 
strongest in addressing an audience or when declaim- 
ing in the theatre; but in singing the vocal powers 
are abnost invariably put forth under a purely sesthetio 
impulse. 



General Considerations. 

The technical training of the voice lies immediately 
in the hands of teachers of elocution and singing. On 
their taste and genius, as well as on the aptitude and 
natural vocal gifts of their pupils, depends in the 
greatest measure the success obtained and the perfec- 
tion of the result. But, whatever methods be adopted, 
the base of operations is vital organization and action, 
of which the true apprehension and normal guidance 
must lead most directly and certainly to the desired 
end. Hence questions become involved which are a 
proper subject for the physiologist. 

In listening to the voice as an acoustic instrument. 
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apart from its expression of thought, we notice certain 
qualities, namely, its force, timbre, compass, and dura^ 
tion, which, according to their musical or forensic 
value in different voices, aifect the ear in various 
degrees, pleasurably or otherwise. Each of these 
qualities originates physiologically in special muscular 
mechanisms and in peculiar anatomical conformations 
of the vocal organs. 

Force, or loudness of voice, which includes volume, 
arises from (1) power of muscular contraction of the 
chest, which drives the air in a current of variable 
strength through the glottis ; (2), breadth, elasticity, 
and perfection of form of the vocal reeds which allow 
them to vibrate at a maximum of amplitude and 
regularity at any required rate of rapidity; and (3) 
the capacity for resonance of the vocal tube and other 
parts capable of reinforcing the laryngeal tones. ^ 

Timbre takes its character from (1) the physical 
qualities of the vocal reeds whence they derive their 
amount of aptitude for isochronous vibration; (2) 
anatomical configuration of the vocal tube, which be- 
stows special powers of reinforcing certain overtones 
and extinguishing others; (3) volimtary arrangement 
of the articulating apparatus for the production of 
particular vowel sounds; and (4) inherent individual 

^ Loudness of sound may be considered as a compound quality, 
constituted by two factors, tIz., intensity and volume. In voice, 
intensity is primarily governed by breadth of the vocal bands^ and 
volume by capacity of the resonance chambers. In persons, therefore, 
with a powerfid voice the laryngoscope will show a remarkable width 
of the upper surfaces of the vocal reeds, and a striking amplitude 
of the pharynx, mouth, and nasal cavities will also be observed. In 
the opposite case the appearances will be the reverse* 
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or national peculiarities in the management of the 
vocal organs, as when deficient employment of the soft- 
palate permits a preponderance of nasal resonance, etc. 

Compass indicates the extent of the contractile 
powers of the laryngeal muscles, which enables them 
to make the utmost amount of variation in the vibra- 
tive capacities of the vocal reeds. But persons 
whose voices possess an unusual range of notes have 
probably supernumerary fascicles of muscular fibres in 
the larynx.^ The fundamental pitch is, of course, 
determined by the length of the vocal bands natural 
to different individuals. 

Duration^ which marks the power of prolonging the 
laryngeal vibrations without taking breath, depends 
on the capacity of the chest, which must form an 
ample reservoir for air. 

Furthermore, we notice, in speaking, the precision 
of action of the muscles of articulation, as evidenced 
by distinctness and fluency of pronimciation ; and in 
singing, the precision of action of the laryngeal muscles, 
as shown by the rapidity and perfection with which 
they accomplish manifold changes of pitch in florid 
passages of music, i.e., the execution of the singer. 

From this summary and the preceding remarks, we 
may perceive that the various factors whence the 
qualities of voice are derived can readily be resolved 
into three groups. Thus we have influences in theii' 
nature, (1) mental, (2) muscular, and (3) morphological^^ 

' Great vertical measurement of the crico-thyroid space might 
possibly confer a higher range of chest notes, by allowing hyper- 
extension of the vocal bands. 

^ A fourth, a material factor, is practically included in the muscular* 
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1. The mental factor, which includes aural percep- 
tiveness, is the genius of the speaker or singer who, 
according to the subtlety of his appreciation of 
various vocal effects when listening to them, has a 
measure of success in reproducing and improving on 
them with his own voice. 

2. The muscular influence is the strength and 
activity of the muscles concerned in phonation. 

3. The morphological factor depends on the form 
and size of the different parts of the vocal organs. 

After this analysis we are in a position to under- 
stand approximately the physiological nature of the 
process which is being carried on in training the voice, 
and to estimate in what direction success may be 
obtained, together with its amoimt. We know, for 
example, (1) that the powers of the mind are highly 
improvable when impelled to habits of observation and 
study; (2) that muscles can gain greatly in strength 
and in rapidity and certainty of action by being 
subjected to definite courses of exercise ; but (3) that 
the morphological configuration of any organs of the 
body can seldom be modified to a marked degree by 
methods of training. 

Applying these facts more intimately to the culti- 
vation of the voice we may come to the following 
conclusions : — 

a. Force may be increased so far as it depends 
(1) on vigorous and consonant action of the thoracic 
muscles, (2) on the laryngeal muscles maintaining 
the larynx and vocal reeds firmly in the most 
favourable position for producing sonorous vibration, 
and (3) on the judgment and muscular power of 
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the individual to adapt the vooal tube so as to 
give the strongest resonance. But as each person 
possesses a natural power of voice, which is governed 
strictly by the development of the several portions 
of the vocal organs, training can seldom bridge a 
wide gulf between the vocal powers of different 
subjects as regards force. 

i. The timbre of the human voice is almost entirely 
imder the control of the wUl, on account of the great 
and varied alterations that the muscular boundaries 
of the resonance chambers can induce in their 
capacity, and must therefore owe much of its 
character to the taste of the speaker or singer. 
Cultivation of the ear and general intelligence must 
consequently be attended with great refinement 
in this respect, but of course individual or national 
peculiarities of timbre can be modified or eradicated 
only with great difficulty, as they arise to some 
extent from a special morphological conformation of 
the vocal organs. 

c. Compass may be extended by practising the laryn- 
geal muBoles, a« they can gain in power of oontraotiUty. 

d. Duration, — The ability of sustaining the laryngeal 
tones without taking breath may be augmented, 
because the capacity of the chest can be enlarged by 
exercising its muscles, which, as they gain in con- 
tractile power, will cause the ribs to execute wider 
motions, and thus the lungs wUl be compelled to 
expand beyond their primary limits. 

e. The executive faculty of the articulative or 
laryngeal muscles can be largely developed by 
definite courses of practice. 
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From a careful consideration of such principles any 
system for tlie training of the voice must be elabo- 
rated. It is necessary, however, to bear in mind that 
the advance in any given direction, even where 
nature seems most pliable, must be checked at limits 
not very far distant from the starting-point, the 
barrier being closest in relation to morphological con- 
formation, and probably furthest removed in the case 
of muscular increment. A number of voices cannot 
therefore be regarded as capable of being all trained 
up to a certain maximum of excellence; as if by 
adding to one voice a small complement of cultivation 
and to another a large amount they could all in the 
end be equalized' in the perfection of the various 
qualities that constitute first-class merit. The natural 
vocal gifts of each pupil must then be considered as 
a separate zero, from which the voice may be im- 
proved upwards so many degrees of which the totals 
in different instances can seldom be very dissimilar. 
The most marked success may perhaps be expected 
where the mental powers are greatly in excess of the 
physical endowments, the least result under the reverse 
circumstances. 

It is only requisite to mention that the age of 
the pupil is a matter of the extremest moment, 
youth being an indispensable ally in order to 
succeed in mental or physical training ; for when 
the organs of the body are in course of formation 
they are more impressionable by external influences, 
and portions of the bones are soft, so that their 
growth may be encouraged in one direction or 
restrained in another. At the same time it must 
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be remembered that the youthful organs are ex- 
ceptionally delicate and susceptible to too severe 
a strain. Their task must be adapted to their capa- 
bilities, and they must be carefully guarded from 
over-exertion. The object of systematic training 
is to stimulate the vital forces in the required 
direction, so that nature may attain to a more 
luxuriant maturity than she herself designed; 
but excessive labour will, instead, crush vitality 
and reduce the flourishing scion to a dwarfed and 
sapless stem. 

And, again, it is important to observe that train- 
ing should always proceed slowly and methodically. 
The success of rapid measures can only be super- 
ficial and partial, especially when dealing with youth, 
for the animal fabric will only yield to prolonged 
influences which aifect it without intermission at 
every step of its growth. The vital tendencies 
cannot be forced aside by a short-lived attack, how- 
ever vigorous ; they must . be guided gently and 
measuredly along the path it is desired they should 
follow.^ 

An opinion as to the probable amount of success 
to be attained in particular instances from a course 
of vocal training cannot at present be formed with 
any precision from general phyaological data, but 
must be arrived at by empirical observations, by 
noting down many separate results and afterwards 
comparing them together. 

Having dealt so far in generalities, I will now 

1 For Bome important physiological remarks on training, see Aitken, 
On the Growth of the Recruit and Young Soldier, pp. 25, 41,«tc. 
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endeavour to specialize this part of the subject by 
oonsidering, with as much detail as the present state 
of our knowledge will allow, and as appears of 
practical importance, the action of the vocal organs 
in the sesthetio production of voice. Under this 
aspect the movements of the vocal organs appear as 
governed by artificial impulses instead of being ruled 
merely by the exigencies of their physiological pur- 
pose. As a matter of consequence an antagonism 
may result which will counter-balance and render 
void the efforts of unsystematic training. The 
^ th», o( thi. -,^4 i. to di»«w% p.tt> 
which, if pursued, will enable us to steer clear of 
obstacles and to harmonize, without disturbing, 
nal^ure and art. 



Management of the Motor Element 

(Eespiration). 

Measure of Breathing. 

During quiet respiration the chest expands and 
contracts, t.^., we breathe, aibout seventeen times in 
every minute, as the tidal air flows in and out of 
the lungs. Under these circumstances inspiration 
and expiration occupy each less than two seconds, 
whilst the chest is seldom filled to its vital capacity 
or emptied of its residual air. But phonation com- 
pletely alters this process, because voice is only pro- 
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duced during expiration. In speaking or in singing it 
is necessary for the continuity of sentences or phrases 
of music that expiration should be prolonged as 
much as possible. And lest utterances of words or 
notes intended to be delivered in close succession 
should be separated by an intolerable gap, which 
would give a disjointed character to a whole speech 
or song, it is also required that inspiration should 
be performed as quickly as possible. And further, 
as breath cannot be drawn in at any moment, but 
advantage must be taken of places where a pause 
occurs in the flow of words or stream of melody, 
the acts of respiration during phonation are of im- 
equal length in contrast to the regularity of ordinary 
breathing. 

Hence we see that in speaking or singing the 
function of respiration, .instead of being carried on 
by a number of short breaths in which inspiration 
and expiration are duly proportioned, consists of a 
few long breaths, five or six in the minute or even 
less, where the relations of inspiration and expiration 
are very disproportionate. In such cases the balance 
as regards the quantity of air required by the limgs 
for their vital operations is maintained by supplying 
them more copiously each time, and the chest is 
expanded more by inspiration, and generally parts 
with some of its residual air during expiration. 
And, moreover, voice production occasions a greater 
activity of the respiratory muscles during expiration 
than mere breathing, for if a soft tone is desired, 
the tendency of the chest-waUs and lungs to con- 
tract has to be counter-balanced by the action of 
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the muscles of inspiration/ whilst the expiratory 
muscles are called on to labour vigorously whenever 
loudness of voice is required. 

Under these circumstances the taking of breath 
demands the direct attention of the speaker or singer 
at every moment, and on his judgment and train- 
ing depends the accomplishment of the function with 
ease and absence of embarrassment. On the one 
hand, he must be quick to notice the occurrence of 
all the pauses, and must even look out for them 
beforehand, and, on the other, he ought to be well 
acquainted with the capacity of his own chest in 
order to decide when the opportunities may be taken 
and when he can aiford to let them pass by. It 
is in music especially that the artistic management 
of the breath is of the greatest importance, because 
in speaking the attention of the audience is not so 
much concentrated on soimd as on sense. If the 
singer neglects a proper occasion he may have to 
squeeze aU the residual air out of his chest before 
he can find another, or else mar the eifect of a 
phrase of melody by a cacophonous gasp. And 
the evil may not terminate in a momentary 
difficulty if the chest is exhausted, for it must after- 
wards be replenished by a very long breath in 
order to prevent a repetition of the same trouble. 
A pause, however, which will allow of an extra- 
ordinary inspiration may not occur, and the vocalist 
may be kept for the rest of his song breathing 
at the lowest limit of his respiratory capacity. 

> Termed by Mandl the ** lutte vocaleJ" — Hygiene de la voiXy Paris, 
1876, p. 12. 
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Now the expulsion of the residual air from the 
chest demands a considerable muscular effort, which 
increases up to the point where the lungs are 
emptied of all but their fixed air. In such case 
the stream of air cannot be propelled with suffi- 
cient steadiness through the larynx, a wavering 
sound wiU be produced, and it wiU be evident to 
the audience that the singer is straining himself. 
Such muscular straining of course soon creates fatigue, 
and as the consequence of a single mistake the singer 
^ay not regain his freedom of breath through a 
whole song, or perhaps during the length of an 
evening. And such awkward management of the 
breath may be habitual with vocalists who have not 
had the advantage of technical txaining, and they 
may exhaust their lungs unnecessarily, through in- 
experience, on each occasion that they sing. 

The converse of the preceding proposition must now 
be considered, viz., the practice of filling the limgs 
too full at each inspiration and singing always with 
a chest expanded almost to its vital capacity. The 
result here is nearly similar to that just described. 
Powerful muscular contractions are required in order 
to inflate the chest to the utmost, and of course the 
chest-walls when released tend to return with great 
force to their state of normal equilibrium. Conse- 
quently the command over the current of air, to be 
thrown into sonorous vibration as it passes the glottis, 
is lessened, and the singer quickly becomes tired 
through over-exertion. 

The foregoing remarks apply also to the speaker, 
but not always with equal force. For the orator or 
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actor, during passionate declamation, may exhaust his 
breath, whilst the evident severity of his labour will 
only serve to constrain the attention and rouse the 
feelings of the auditors, so as to impress them most 
strongly with the importance or reality of the theme. 
Yet the actor will perhaps do better by imitating 
vividly the appearance of natural excitement, than if, 
by yielding entirely to the force of his representa- 
tion and identifying himself with the presented 
character, he agitates and tires his system as vio- 
lently as if torn by the convulsions of a veritable 
passion. For in the one case, indeed, he seems to 
practise that art which can conceal art, but in the 
ether to abandon himself to an irrational phrensy. 
And though the orator may sometimes. allow himself 
to be carried away by the depth and sincerity of his 
impulses or the loftiness of his subject ; on ordinary 
occasions, such as lecturing, for example, on a scien- 
tific topic, he must manage his breath with as much 
delicacy as a singer. Because when the understand- 
ing alone of the audience is addressed they will be 
more attentive to a smooth and consecutive flow of 
sentences, whilst their taste may be offended by an 
abrupt and gasping delivery. 



Mode of Breathing^ 

We have seen that there are three sets of muscles 
which axe capable of enlarging the thoracic cavity in 
different directions for inspiration. Now, in practising 
respiration with the mind turned towards the mechan- 
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ism of the act, it is possible to use one or two of 
these sets almost to the exclusion of the remaining 
respiratory muscles, aijd it therefore happens that, 
on false theoretical grounds or by accidental proclivity, 
a vicious habit of breathing, the so-caUed "clavicular," 
may be adopted. Thus a departure occurs from what 
ought to be the standard rule, t.«., to breathe always 
naturally and to fill the chest in the manner which 
comes easiest. If this simple rule were invariably 
adhered to there would be no occasion to compare 
the various kinds of breathing and to decide from 
physiological data which is the most proper to be 
chosen. This question, however, must be briefly dis- 
cussed here, in order to show why clavicular breathing 
should be generally prohibited. 

During abdominal re^iration the expansion of the 
thorax is obtained with the least expenditure of mus- 
cular energy. The only muscle concerned is the 
diaphragm, which descends by contraction, and thus 
shifts the lower chest- wall further down into the abdo- 
men. The opposition to this act is but slight, as the 
only parts moved are the abdominal viscera, which 
gravitation assists to carry downwards. Therefore 
this mode of breathing can be employed for a long 
time without fatigue, and by man, in fact, for an 
indefinite period, because the diaphragm, through con- 
stant action, gains an amoimt of endurance practically 
inexhaustible. But in woman the diaphragm is not 
brought so continually into play, for physiological 
(obstetric) reasons, of which, however, the potency, 
under ordinary circumstances, is probably considerably 
over-estimated. We may, indeed, conclude that the 
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custom of confining the waist with a rigid corset, 
which compels the upper part of the abdomen in its 
whole circumference and probably the last two ribs 
to inaction, has generally the greatest share in re- 
stricting the abdominal breathing of females. 

Costal or lateral respiration, where most of the ribs 
have to be raised en masse proportionately to the in- 
crease required in the capacity of the chest, is accom- 
panied by no small degree of muscular effort. But, 
as the ribs to be elevated are sufficiently mobile and 
not hampered by superincumbent parts, this kind of 
breathing can be accomplished to its full extent with- 
out any excess of strain being put on the muscles 
engaged. Consequently, it forms a salutary exercise 
for the chest and for the body generally, so that it 
may be practised habitually, though not exclusively, 
with advantage to health. The respiratory capacity 
included in the range of combined abdominal and 
costal breathing gives air enough for all the require- 
ments of the artistic exercise of the voice, and a well- 
trained speaker or singer can rarely be obliged to 
exceed such limits. 

Clavicular respiration, as already stated, is performed 
by a number of muaoles which are not primarily 
intended to move the chest-walls. Their position 
and attachments constitute a kind of respiratory 
reserve which nature presses into service, if at any 

or when disease obstructs the motions of the dia- 
phragm or lower ribs. And as these muscles act 
chiefly on the upper ribs, which not only possess little 
mobility on accoimt of their size and stiff joints, but 
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are, moreover, restrained by the bones and soft parts 
of the shoulders and neck being superimposed on 
them, clavicular breathing can only be effected by 
a kind of a struggle. For the muscles which are 
capable of lifting the shoulders off the upper part of 
the chest must first contract before room can be 
obtained for the elevation of the superior ribs. The 
consequence of such labour is rapidly supervening 
fatigue, which is greatly disproportionate on the side 
of excess to the trivial amount of respiratory move- 
ments executed. Hence we can perceive the error 
and injury of attempting to substitute clavicular 
breathing for the more natural and facile methods. 
And it may also be aflfirmed with confidence that 
no speaker or singer can practise it to any extent 
without showing a marked deficiency of endurance 
which must lead to a complete defeat of his 
strength if caUed on to use his voice for a 
lengthened period, such as when engaging ener- 
getically in a protracted debate, sustaining a lead- 
ing part in a five-act play, or singing through an 
opera. 

Clavicular breathing is always betrayed by the 
motion it necessarily gives to the shoulders, which are 
alternately drawn up towards the ears and depressed. 
Should the habit be formed, it must then be got rid of 
by paying attention to keeping the shoulders immovable 
during respiration. Any difficulty in attaining this 
object may be surmoimted by practising breathing 
with the back to a wall having projecting ledges, 
which can fix the shoulders and prevent their 
moving upwards, or the same purpose may even be 
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effected by crossing the arms behind a chair and holding 
on to the rail behind.^ 



Respiratory Gymnastics, 

Every action of the body accelerates the circulation, 
and is also, therefore, an exercise for the chest, because 
the more rapid flow of blood through the lungs causes 
them to demand a larger supply of air. This demand 
inay, however, be met simply by quickened respiration, 
so that instead of seventeen breaths in the minute, 
thirty, forty, or even more may be taken. In such 
case there is no influence at work which can increase 
the limg capacity, and it therefore becomes necessary 
to organize a system of gymnastics with the direct 
object of developing the chest. 

The first point to which attention must be 
directed, is to obtain a proper position of holding 
the chest, whereby the ribs may be allowed, as 
much as practicable, a free and extensive mobility. 
For when the muscles of the trunk are not vigorous, 
the various parts which it is their office to support 

1 Mandl was the first to demonstrate the evil of clayicular 
breathing— 6^02^^^^ medicale de Faris^ 1855, pp. 244, 275, 294. 
Previously many teachers of note actually encouraged this mode of 
respiration, and the Paris Conservatoire promidgated Hie absurdity 
that in singing the breath should not be taken in the same manner 
as in speaking. *^ Quand on respire pour parler ou pour renouveler 
simplement Tair des poimions, le premier mouyement est celui de 
r aspiration, alors le ventre gonfle et sa partie posterieure s'avance 
un pen. .... Au contraire, dans Paction de respirer pour 
chanter, en aspirant il faut aplatir le ventre et le faire remonter 
aveo promptitude en g^nflant et avanc^ant la poitrine." — Methode de 
ehant du Conservatoire de mtmque^ p. 2. 
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axe abandoned to gravitation, and a stooping posture 
is maintained. Thus the shoulders, with the arms 
dependent from tiiem, di«op forward .and Ue pas- 
sively on the top and upper parts of the sides* 
of the chest, whilst the spine, instead of preserving 
its forward curve at the hinder part of the abdomen 
(small of the back), relaxes to verticity, so as to 
lower the thorax, laterally and in front, until the 
last ribs rest on the pelvis (hips). In this way, as 
the pelvis rests on a seat or through the legs on 
the groimd, the muscles are relieved in great part 
from their task of sustaining the body erect. But, as 
a consequence, the chest is built up in such a manner 
by its contiguous structures that its osseous case is 
rendered nearly immobile. 

Hence it appears that the preliminary action 
in respiratory gymnastics should be to draw the 
shoulders backwardSy and to advance the chest forwards 
and upwards^ by giving the spine a strong forward 
curve at the Jdnder part of the abdomen. At the same 
time the arms should not be allowed to hang against 
the sides of the chest. 

The next proceeding should be to practise the 
different modes of breathing. The activity of 
the diaphragm, as evidenced by the power of pro- 
truding and retracting the abdomen during in- 
spiration and expiration, whilst the ribs are retained 
nearly motionless, should be encouraged. And 
when the pupil has drawn a full abdominal breath, 
costal inspiration may follow, and occasionally, at the 
last, the chest may be expanded to the utmost by a 
clavicular effort. But the natural sequence of the 
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different kinds of respiration should never be disturbed. 
It should be seen that the abdomen is first expanded, 
then the lower ribs, and only at the extremity of in- 
spiration should any motion of the shoulders be per- 
mitted, so that the lungs may be inflated to the 
maximum extent. As a rule the exercise should be 
restricted to the abdominal and costal breathing, but 
an occasional clavicular inspiration in its proper place 
may be allowed, in order that the pupil, by being 
accustomed to the highest limit of chest expansion, 
may be enabled to practise the intermediate move- 
ments with more facility.^ 

Furthermore, it is important to observe that 
this factitious breath-taking should not, especially 
at the commencement of a course of training, be 
pushed too far at each lesson. After every two or 
three efforts it ought to be alternated with movements 
of the arms, and with pacing up and down for a few 
steps with an erect carriage. By thus engaging the 
pupil in a positive muscular exercise, a natural incen- 
tive is obtained to increased respiration, and the breath- 
training wiU proceed more effectuaUy. Otherwise, to 
draw a number of long breaths for reasons that are 
purposeless as regards the immediate requirements 

' Holding the breath may also be oooaedonally included in the 
respiratory training. Not the spiritus eohibitio practised by the 
ancients untU the gorged veins of the body stood out in thick ridges 
{Sieronpmtu Mercurialise op. dt. L iii. 6, 1. vi. 4), and in some 
cases even recommended by Gktlen {De Sanitate Tuenday 1. iii.c. 1), 
Gffilius Aurelianus (Be Morbis Chronieis, 1. iii. 1, 1. iy. 7), and 
by other dassio physicians, as a sanitary and curaidve exercise ; but a 
retention of the breath by fixing the chest- walls after a moderate 
inspiration by the power of the inspiratory musdes, whilst the glottis 
remains wide open. See Root, Normal Mmioal Handbook , p. 101. 
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of the animal economy, cannot fail to upset the pul- 
monary and vascular equilibrium and to produce a 
transient exhaustion.^ 

Management of the Vibrating Element 

(Vocal Eeeds). 

Whilst our knowledge of the physiology of the 
larynx is incomplete, a considerable part of this 
division of our subject must be given up to em- 
pirical treatment, and the ear must be guided by 
results to act as chief arbiter of the utility of many 
practices relating to voice training. In aU cases the 
ultimate appeal must be to the ear, but a basis for 
the successive steps of any process of voice develop- 
ment must nevertheless be sought for in physiology. 
Where such a basis is wanting, the result often fails 
to justify the means adopted, and the object which 
from the first was aimed at is not attained. 

The cultivation of the laryngeal powers has for 

its purpose, (1) to augment the force of the sounds 

that can be produced^ (2) to modify their timbre, (3) 

to extend their compass, and (4) to increase the executive 

faculty of the laryngeal muscles. 

In training the speaking voice power and timbre 
only, so far as the larynx is concerned, claim close 

^ The most accurately systematized series of breathing exercises, 
very much in accordance with the principles enunciated in the text, 
will be found in Monroe's Vocal and Physical Training y Philadelphia, 
1869, p. 19, et seq. See besides Frobisher, Voice and Action^ New 
York, 1867, p. 59, et seq. Much useful advice on breathing will also 
be found in Guttmann, Oymnastik der Stimme ffestUzt auf phyaiologisehe 
Gesetze, Leipzig, 1861, p. 98, et seq. 



1 70 Physiological Principles of Vocal Culture, 

attention, because the sounds employed are concrete 
and the range of pitch is limited. Thus the voice 
glides up and down without marking the intervals 
that form notes, whilst its excursions seldom com- 
prise the compass of an octave. 

In singing, on the contrary, discrete soimds are 
emitted, so that changes of pitch are effected by 
leaps of not less than a semitone,^ whilst the entire 
range of notes of which the voice is capable is 
often traversed. Hence every activity that the 
larynx possesses is caUed into play, and the physical 
training of the organ is, therefore, of a much more 
compHcated description. 

Force and Timbre. 

Force and timbre, as far as the vocal reeds are 
concerned, may be treated of together, because in 
the larynx they are practically inseparable and only 
modifiable by identical and simultaneous efforts. 
Force of voice depends very much on the firmness 
and elasticity of the vocal reeds, and on the accuracy 
with which their opposing edges fit together, as they 
are thus most apt for the isochronous vibration which 
is the characteristic of musical tone. They must 
be homogeneous in density, and the muscular con- 
tractions which hold them together and regulate 
their tension must be exactly balanced, so that all 
their parts may respond alike to the current of air 

* A glide, osXHodi portamentOy is, however, occasionally admissible in 
singing. Quarter tones are used in Oriental music. 
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issuing from the lungs. Should their edges be 
uneven, their substance hard in one spot and soft 
in another, or their tension dissimilar on opposite 
sides, the pressure of the air has a different effeot 
according to the part at which it strikes, irregular 
sets of vibrations are generated, and, instead of a 
tone of fulness and volume, a harsh, jarring sound, 
a mere noise in fact, is produced. As far as 
physical inequalities of the vibrating element are 
concerned these phenomena may be dismissed without 
further notice here, because in the normal state the 
vocal reeds are always homogeneous in structure and 
symmetrical in form.^ One of the chief causes of a 
rough, unmusical voice is disparity of action between 
the various pairs of laryngeal muscles. The tone of 
the voice is, therefore, governed almost wholly by the 
will . of the speaker, and according to the delicacy 
of his ear will be tuneful or the reverse. That the 
ear is mainly instrumental in producing refinement 
of vocal tone is proved by the example of persons 
who, being bom incurably deaf, have been taught 
to speak, as in such cases the voice remains harsh 
to the highest degree. On this account the voice 
becomes an index of mental and social status by which 
we can distinguish the uneducated from persons of 
culture, as the aural perceptions are generally in a 
state of development proportionate to that of the 
other senses. 

Persons in trying to speak with a sonorous voice 

^ An eleyation of the edge of one of the Tocal bands, causing an 
unsteadiness of pitch when singing, sometimes exists without any 
evidence of past or present disease. 
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too frequently strain the nmscles of the chest and 
pharynx by violent efforts to expel the air with 
excessive force, whilst the action of the vocal reeds 
is entirely disregarded. But the best way to fill a 
large hall is to contrive to press as many regular 
and ample vibrations as possible into each syllable 
uttered,^ on which account the words should be 
somewhat more prolonged than in ordinary oon- 
versation. In singing, though the same fault may 
occur, it is guarded against to a great extent, 
because so much more watchfulness is demanded 
over the musical quality of the notes. 

In voice practice, therefore, with the view of 
obtaining a full and pure tone, attention should at 
m. be mainly fixed on the la^geal vibrations. 
For this purpose the exercise of vocalization, Le,^ the 
exclusive emission of vowel-soimds, as adopted by 
the old Italian school of singing, and still kept up 
by some modem teachers, seems most plausible. By 
this means the observation can be concentrated on 
the character of the laryngeal tones without being 
turned aside at every moment by other actions, 
because the vocal tube and articulating organs either 
remain completely at rest or execute very slight 
movements according as a single vowel or a succes- 
sion of vowels are employed. 

An action of the vocal bands, encouraged by many 
teachers of singing, and termed the " stroke of the 
glottis*' {coup de glotte)^ appears well adapted to 

^ Allowing, of ooursB) for pitch. Apart from the choice of resonant 
vowels, such is the only mode I can coiioeive physiologically of pro- 
duoing the so-called ** orotund" voice. See Kush, op. cit. passim. 
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steady the working of their muscles either for speech 
or song. UsuaUy at the beginning of phonation 
the vocal hands approach during expiration and 
commence to vibrate as soon as they come near 
enough to interrupt without absolutely breaking the 
continuity of the issuing stream of air.^ But in 
practising the stroke of the glottis the vocal reeds 
are first tightly approximated so that a condensation 
of the air in the thoracic cavity precedes the emission 
of tone, which consequently commences by a slight 
explosion, arising thus in a manner mechanically 
similar to the explosive consonants. The notes 
begun in this way strike the ear with an initial 
sharpness of definition and firmness of tone which 
add to their musical effect. This stroke of the 
glottis should, of course, be produced without any 
more marked effort than occurs in the pronuncia- 
tion of JO or 6 by the lips. To attain the perfect 
execution of it the pupil should first learn to explode 
the glottis on whispered vowels, for which purpose 
the short u in wjo, as recommended by Monroe,* 
appears specially adapted. 



Extension of Compass. 

The extension of vocal compass may be obtained 
by specially practising the voice at the extremes of its 
natural scale. If a gain in the lowest notes is 

> In speaking) however, Hehnholtz thinks the Tocal bands act as 
striking reeds — op. oit. p. 156. 
2 Op. cit. pp. 31, 36. 
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desired it is necessary to produce an extraordinary 
relaxation of the vocal reeds. As, however, there is 
great difficulty in making them vibrate harmoniously, 
or even at aU, when much slackened,^ one or two 
notes will usually represent the whole sum of success 
in this direction, but at the same time the tone of 
deep notes already existent may be considerably de- 
veloped. 

At the top of the chest register we have seen 
that a kind of dead-lock occurs when the crico- 
thyroid chink is closed and the opposing margins of 
the cartilages come into contact. Hence it is evident 
that an almost insuperable obstacle exists in the 
way of pushing the voice upwards in this register. 
To try to do so is to attempt the compression of 
the dense cartilaginous material which, if at all 
practicable, must call forth a hazardous amount 
of muscular strain. As far as the vocal reeds 
are concerned they would probably bear more 
tension than is ever put on them, but since the 
cartilages interfere it will doubtless ber wisest to be 
dontent with improving the qualities of the chest 
notes actually possessed. When this has been done 
an upward gain of a semi-tone or two will generally 
be found within easy reach. 

To the upward extension of the falsetto register 
there would appear to be less opposition, acoustic or 
physiological, than in either of the instances just 
noticed. For here, indeed, it seems that the vocal 

^ Miiller instances the deep croak of frogs to show what gravo 
tones can be drawn from short membranous reeds when greatly 
relaxed— op. cit. p. 1038. 
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reeds should still be able to vibrate strongly, though 
excessively shortened by constrictive action, whilst the 
curtailment of their length is not quickly checked 
by a mechanical impediment, but is ruled more re- 
motely by power of muscular contractility. And 
these considerations are practically exemplified by 
the extraordinary falsetto range for which many 
celebrated singers, mostly females, have been noted, 
some of whom could attain to a pitch even an 
octave above the usual limits of voice.^ The main 
obstacle, therefore, to the upward development of 
the voice in this register must be sought for in 
the natural constitution of the vocal organs with 
respect to vigour and tonicity in various individuals. 
Should the pupil be endowed with perfect soimd- 
ness and strength of all the parts engaged, an 
acquisition of two or three tones, or even more, 
may be the reward of careful and assiduous practice. 
Under the contrary conditions, however, the vocal 
organs will break down under the strain if the 
exercise be not kept strictly within the boimdary 
prescribed by the natural gifts. 



1 Eg.<, Mara could sing «'" gR~~^ ; Catalani g'" J ; and 
Aguiaii e"" "S . The last fact rests on the testimony of If ozart. 



See Fetis, Biographic univertelle des musiciens, Paris, 1860-65, sub 
nominibus. 
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Vocal Execution. 

A rapid execution is probably more frequently a 
positive acquirement than any other of the qualities 
displayed in singing, and flexibility of voice may be 
looked on as the special prize of diligent practice. The 
laryngeal muscles deserve to be signalized beyond all 
others for power of making minute movements with 
extraordinary exactitude — a property which is doubtless 
derived from their being able to rely on so delicate a 
guide as the ear. They can determine the amount 
of their contractions with the utmost precision, and 
can pass with preconception between degrees furthest 
apart,, either instantly, through a succession of equal 
intervals, or by the most complicated irregularity of 
distances. A wide field is here open for the ingenuity 
of the composer or teacher of singing to systematize 
solfeggi or vocal exercises, which shall contain every 
possible transition between the various notes in ascend- 
ing or descending the scale, commencing with the 
simplest movements, and advancing insensibly to the 
greatest complexity. An important point to be kept 
in view during this kind of practice is to facilitate the 
passage from one register to another by endeavouring 
to amalgamate the notes in the vicinity of the break, 
especially those that can be sung in either voice 
at will. It should, however, be carefully ascertained 
at what points breaks actually do occur in each voice 
that comes under notice. It cannot but be injurious 
to force all voices indiscriminately to make a change 
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of register at one and the same position in the 
musical scale.^ 



Management of the Eesonance Apparatus 

(Vocal Tube). 

The questions here involved relate mainly to pro- 
nunciation of vowels. There are, however, some 
superadded quaKties, individual or national, of vocal 
timbre which may be treated of separately. Thus a 
guttural or naml character may be given to every 
vowel-sound, though otherwise well-defined, by an 
improper predominance of pharyngeal or nasal 
resonance. 

In the first case the fault lies in the pharynx and 
mouth not communicating by a sufficiently capacious 
opening. The causes of such a condition depend either 
on anatomical conformation or on peculiar and habitual 
muscular action. The tonsils may be enlarged so as to 
block up the upper part of the pharynx, or the soft- 

^ On this account, therefore, too much weight should not be at- 
tached to the statements found in many treatises on singing, as in these 
works theory frequently obscures almost completely the actual prac- 
tice. Singing masters must often, indeed, be sorely perplexed when 
called on to write a work containing definite rules, suitable to every- 
body, on matters which really demand in each instance the exercise 
of the nicest judgment. A competent master should be resorted to, 
who. under the g^dance of both nature and art, can determine what 
is best for each pupil. If a teacher cannot be obtained, the pupil, as 
Ourwen observes {Ttaeheri Mmualy p. 176), should '* study his own 
voice,*' and note the most ** natural places of break." 
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^^ > 

palate and uvula may be elongated, so as almost to 
reach the posterior surface of the tongue. Or the 
individual may be in the habit during speaking of 
maintaining the tongue in a position arched upwards 
and backwards, so that it approaches the soft-palate 
too closely, whilst there may be at the same time an 
excessive contraction of the muscles of the fauces. 
Under these circumstances the laryngeal tones will be 
almost deprived of oral resonance, and, not having a 
free passage for exit, wiU have a guttural and muffled 
soimd. In such instances the remedy must be adapted 
to remove the cause, and if the tonsils or uvula ai*e 
abnormally large, a part of them may be removed by a 
simple and momentary surgical operation. And the 
effect of excision of the tonsHs may not only be to 
render the voice clear and sonorous, but may also 
allow the compass to be extended one or two notes 
higher.^ For the action of the extrinsic muscles of the 
larynx, which is so essential in the production of high 
notes, is greatly impeded when the pharynx is blocked 
up by an enormous pair of tonsils. But when the 
vicious tone of the voice is due to injudicious manage- 
ment of the muscles of the tongue and pharynx, a 
course of gjonnastic training of the parts will soon 
induce them to the habitual assumption of the proper 
positions. 

With respect to excess of nasal timbre, its causes are 
also twofold, and it may arise from a deficiency of the 
soft-palate, which renders the occlusion of the posterior 

^ It is stated that ''many of onr greatest singers, from Madame 
Patti downwards, have tmdergone the operation" with the beot 
results. — Browne, Medical Hints on the Singing Voice, 1877, p. 30. ' 
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nares impossible, or it may be simply the result of an 
imperfect action of the same organ. In the former 
instance the fault wiU often be irremediable as far as 
regards purity of tone, but when it is merely a question 
of muscular control, the pupil should be made to 
observe the action of the soft-palate, and to practise 
its elevation before a mirror. If, at the same time, 
the attention of the ear is thoroughly awakened, 
the voice may soon be freed from the objectionable 
timbre. 

Another point which deserves notice here relates to a 
practice by no means imcommon, viz., the keeping the 
teeth shut during speaking or singing. A considerable 
loss of resonance is the consequence, because the cavity 
of the mouth is never placed in the best position for 
reinforcing the laryngeal tones, and also because the 
soimd- waves cannot issue vrith sufficient freedom to the 
external air. It is only necessary to recognize the 
habit, where existent, in order that the inclination to 
it may be overcome by the will. 
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Vot^el- Timbre. 

We have seen that the difference between the various 
vowel-sounds is not one of kind, but merely of degree, 
and that they depend on the pitch of the note proper 
to the resonance cavity formed by the pharynx and 
mouth. As this cavity can be reduced by infinite 
gradations from its greatest to its least capacity, whilst 
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the procession of vowels used in any one language 
advances by steps of about an octave, it follows that 
the lowest can be made to pass insensibly into the 
highest through all the other members of the series 
successively. It is, therefore, possible to produce as 
many vowels as will correspond to each note, or 
rather degree of pitch, obtainable from the vowel- 
cavity. According as our ear recognizes them to 
approach nearest to one or another of the vowels 
•familiar to us, we class them as varieties of those 
they most resemble. Hence arises mainly the endless 
diversity of pronimciation observed in individuals, 
provmcials, and nationahties. 

With these facts in view it is easy to understand 
how many shades of timbre the voice can be made 
to yield at will. Of these some add sonorousness, 
some brightness, others softness; whilst others, again, 
are disagreeable. Thus, in the emission of a (as in 
father) the fullest volume of vocal tone can be gene- 
rated, because the dimensions of the buccal cavity and 
the size of the oral aperture are most favourable to the 
formation of strong vibrations. And for the reverse 
reasons the vowel e {ee in feet) deprives the lower tones 
of the voice of power, though, on accoimt of its sharp- 
ness, it renders high notes penetrating. The choice, 
however, of vowels or modifications of them, is a 
complex matter which must be decided by the taste of 
the pupil or his teacher.^ It is sufficient to have 
indicated here the principles on which change of vocal 
timbre is made. In accordance with these principles, 

» See Ellis, Pronunciation for Singers, 1877, or, Spnch in Song, 1878. 
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an exercise may be devised for practising the enun- 
ciation of all the grades of vowel-timbre. A good 
imderstanding of the state of the vocal tube for the 
different vowels, and the custom of directing the 
attention to it, will greatly facilitate the accurate 
imitation of the peculiar vowels found in foreign 
languages. 



Comonanta. 

A rapid and well-defined pronunciation of the various 
consonants, either in speaking or singing, requires a 
considerable amoimt of lingual and labial dexterity. 
The tongue or lips may be naturally clumsy and awk- 
ward in their movements or the reverse. In order to 
attain to a good execution in articulating consonants, it 
is usually only necessary to practise the utterance of 
numbers of syllables containing every pronounceable 
combination and succession of them ^ under the empirical 
guidance of the ear. But, of course, a correct idea of 
the positions of the parts concerned in the formation 
of each letter will render the task more easy. In 
a certain class of persons, however, the action 
of the vocal organs is specially defective, so that 
speech, even for ordinary purposes, becomes a matter 
of great, and occasionally of almost insuperable 
difiBculty. This leads us to the consideration of 
defects of speech. 

^ See Hullali, op. cit. appendix, and Bell's Standard Elocutiofiiat^ 
p. 29. 
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Stammering and Stuttering^ or Psellism. 

Such affections have been well known from the 
earliest times, and are often alluded to by Hippocrates^ ; 
but nevertheless it is only within the present century 
that systematic endeavours have been made to discover 
their causes, and to invent suitable modes of treatment. 
Already, considerable success has been attained with 
respect to the latter object, although no wholly satisfac- 
tory explanation of their intrinsic nature has yet been 
furnished to us. It is evident, however, that a multi- 
plicity of causes are at work, and that the disability of 
any of the organs of voice, from the chest to the lips, 
is sufficient to disturb the consentaneous action of the 
entire series, and produce the phenomena of psellism. 

Stammering may be defined to be indistinctness of pro- 
nimciation, arising from the letters of the alphabet not 
being properly formed by the organs of articulation. It 
most frequently arises from a muscxilar defect, giving rise 
to a clumsiness in getting the tongue roimd one or more 
letters, which are, therefore, so imperfectly enunciated 
as to be unrecognizable; or one letter may even be 
habitually substituted for another ; or the difficulty may 
only be in combining the soimds of certain letters. In 
some cases stammering may be the result of mere care- 
lessness or too great eagerness in speaking, so that the 
words are clipped and successive syllables are allowed 
to run into one another in a confused manner. In a 
few instances, however, a decided malformation of the 

* FraceptioneSy c. 6 ; Aphorismiy s. vi. 32 ; etc. 
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speech organs exists, such as cleft-palate, abnormal 
enlargement of the tonsils, or shortness of the frcenum 
linguoe, A classification of stammering has been 
attempted according to the character of the defect 
noticed in different cases. Thus faulty pronimciation 
of g is termed gammaciam; of /, lambdamm; of r, 
rhotacism; of j\ iotacism; lisping, sigmatism, etc. 

The treatmpnt of stammering is simple and obvious. 
The pupil should be made to repeat the alphabet slowly, 
and a note taken of every letter that is ill-formed, 
and he should also be made to read aloud. From such 
experience, a series of suitable exercises in pronimciation 
must be given him to practise. The instructor should 
be a good practical orthoepist, and should see that the 
tongue, lips, etc., are put in the proper position for each 
letter. He should show the pupil, in his own person, 
the action of the articulating organs and desire him to 
imitate them. If the stammering arises from hasty 
and impetuous speech a slow and distinct delivery 
must be inculcated. Of course, if there is a malfor- 
mation, surgical assistance must be sought. 

Stuttering^ is a much more impoiiiant disorder 
and more complicated in its physiological relations. 
Here we have rapid repetitions of a letter, usually one 
of the explosive consonants, convulsive stoppages of 
articulation, and sometimes even contortions of the 
face and limbs before the utterance of each sentence, or 
possibly of every word. Notwithstanding the attention 



^ The distinction between stammering and stuttering is not always 
accurately drawn, and the terms are often employed interchangeably 
both in speaking and writing. 
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that many eminent observers have given to these 
phenomena, their nature is still in great part obscured, 
and conflicting theories are held by some of the most 
exact investigators. 

In order to gain an insight into the present state of 
the question, and the remedial practices employed, a 
brief review of the different factors in the treatment, as 
they arose from time to time, with the circumstances 
which led to their adoption, will be most effective. The 
methods of treatment are divided into mechanical^ 
gymnoBtiCy and operatire or surgical^ concerning which 
in their chronological order: — 

1. Mechanical. Demosthenes, as Plutarch^ informs 
us, was afl^cted with an impediment in his speech, 
but cured himself by the persevering practice of 
declamation whilst holding some small pebbles in his 
mouth. No doubt the idea of the Greek orator was 
that, by putting an unusual difficulty in the way of 
fluent speech and surmoimting it, he would attain to a 
specially facile delivery under ordinary circmnstances, 
t.e., that by rendering himself equal to the greater 
he would obtain a complete mastery over the less. 

Subsequent to the age of Demosthenes, his example 
was frequently followed by persons similarly affected, 
without any special opinion as to the action of the 
pebbles being put forward, imtil 1817, when Itard,^ 
either from some practical observation or theoretical 
assmnption, conceived the idea that, so far from embar- 
rassing the tongue, they gave it a support that it actually 



I In Vita, 

* Journal umversel dea sciences inedicaUSy 1817> t. vii. p. 129. 
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required. He at once proceeded to improve on this 
view by oonstmctmg a smaU furcated instrument of 
metal or ivory, which rested against the back of the 
lower incisor teeth, and received the under and front 
part of the tongue between its two prongs, so as to 
steady it during articulation. It is stated that as 
soon as this fork was introduced the psellism dis- 
appeared, and a thickness of speech was the only 
noticeable defect as long as it was retained in the 
mouth. It had to be worn imtil the pupil became 
accustomed to speak with accuracy and could do 
without it, a period which in a recorded case 
amounted to eighteen months. Itard's device does 
not appear to have ever come into extensive use, 
and there remains little or no record as to the real 
extent of its success. Certain mechanical contri- 
vances, however, of much simpler form, such as 
plates of metal to go imder the tongue, or between 
the teeth, have since been resorted to and may be 
referred to its parentage. Of these the most re- 
markable was the glossanochon^, or tongue-elevator, 
introduced by Wutzer in 1829, which consisted merely 
of a piece of metal, or any suitable substance fitted 
to fill the space at the back of the incisor teeth 
below the tongue. The mechanical treatment has 
now been very generally discarded by those who 
have paid most attention to the cure of psellism, 
though some few occasionally have recourse to an 
inter-dental plate. 

1 TXwrffa tonguey iufit upy %xw ,hold. Figured and deecribed in 
Abhandlungen und Beobacktufigen der drtzlichen Geselhehaft zu Miinsterf 
1829, Bd. I. pp. X, 416. 
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2. Oymnastic. The regular practice of speaking 
or declaiming by reading, reciting, etc., was of 
course an indispensable part even of the most 
pronoimced mechanical methods. And, moreover, as 
it had been early remarked that stammerers could 
generally sing without betraying their defect, they 
were often directed to adopt a kind of rhythmic 
delivery, resembling recitative, imtil they obtained a 
proper command of their vocal organs. Prior 
to 1825, however, scarcely any effort had been 
made to ascertain by observation the precise local 
nature of the fault which caused the imperfection of 
utterance, and vague theories only were offered, 
attributing it to malformation of the hyoid bone,' 
excessive swiftness of cerebral irradiation,^ etc. But 
in that year a certain Mrs. Leigh, of New York, in 
the course of some anxious endeavours to cure a young 
lady who stuttered, noticed that her pupil when trying 
to speak always kept her tongue at the bottom of her 
mouth, instead of raising it to the palate, as is necessary 
for the formation of all but the labial consonants and 
lowest vowels. Having made this observation, she 
forced her pupil to keep her tongue up, and in a short 
time, by this simple measure, taught her to speak 
fluently. Flushed with this success, Mrs. Leigh 
annoimced to the public that she had discovered an 
infallible remedy for psellism, and as a consequence 
was so much resorted to that in less than three years 
she was reported to have cured 150 cases. So great, 

1 Hahn, Commereium litterarium ad rei medieae et acientia naturalU 
incrementum institutum. Nuremberg:, 1786, p. 242. 

* Kullier, Dictionnaire de medecine en 21 vol. art. Begaienient, 1821. 
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in fact, became her fame that a Frenchman, named 
Malebouche, repaired to New York, bought the in- 
valuable secret, and imported it into Europe. Of 
course, in the extended application of the method it 
was soon f oimd that a large proportion of cases could 
not be benefited by it ; but, nevertheless, Mrs. Leigh 
may be allowed the merit of being the first to draw 
general attention to the importance of observing and 
correcting any faulty action of the tongue.^ 

The next step was made in 1826 by McCormac,^ 
an English physician. Having heard of Mrs. Leigh's 
great secret, and being excited by the accounts of its 
success, he determined resolutely to try and find it out 
for himself. He therefore began a careful and prac- 
tical investigation of the causes of stuttering, which, 
as might be expected, struck into an entirely different 
path. He concluded, in fact, that the action of the 
chest was mainly at fault, and that psellism was the 
result of habitually attempting to speak when the 
lungs were exhausted of air. In such case, the 
emission of a stream of air, to throw the vocal reeds 
into vibration, being impossible, no voice could come 
until the chest was repleniahed. From this point of 
view then the remedy for stammering is at once 
obvious. See that the patient never conmiences to 
speak without taking an inspiration of sufficient length, 
and that he renews the air at a proper time, and a 
cure must readily be effected. Such was the dis- 

^ See Magendie, Archives generates de mSdeciney 1828, t. xvi. 
p. 469. 

* A Treatise on the Cause and Cure of Hesitation of Speech, London, 
1828. 
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coYety made by McCormaG, which, though not all- 
potent as he vaunted, still supplies a valuable indica- 
tion for treatment. 

In 1829 we come to Series d'Alais,^ who referred 
the affection to purely nervous influences, which, as he 
pointed out, were manifested under a twofold aspect, 
viz., by spasm and chorea.^ Thus, in one class of 
cases, the muscles of articulation were fixed by a kind 
of cramp, so that the speaker could only move them 
into the proper position after abnormal exertion, 
whereas in another the vocal organs, instead of being 
guided by the will, executed from time to^ time a 
number of rapid and aimless automatic motions. In 
order to conquer such tendencies, Serres recommended 
the practice of energetic declamation, accompanied by 
regular movements of the arms. In this manner the 
whole mind would be directed with a steady and fast 
determination towards the performance of the vocal 
organs, and the pupil would gradually secure thereby 
a complete control over their actions. 

In the same year Amott ^ suggested that stuttering 
arose from spasmodic closure of the glottis, which had 
to be overcome by an extraordinary effort at every 
moment before the breath could issue and the vocal 
reeds be thrown into vibration. Such spasmodic 
closure only occurred as a kind of hyper-compliance 
with the will of the speaker, as often as he brought 



^ Memorial dea hdpitaux du Midi, 1829, p. 371. 

^ That is, a malady of the tongue, etc., akin to St. Vitus' dance, 
in which the person afflicted is agitated at times by all kinds of 
involuntary movements. 

' JElements of Fhysics^ 1829, vol. i. p. 603, et seq. 
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the vocal reeds from the separated to the approximated 
position. But, vibration onoe established would con- 
tinue until the glottis had again to be thrown open. 
Hence Amott proposed to connect all the words 
spoken by a continuous hum, so that, by keeping, up 
the laryngeal vibrations as long as each expiration 
could afford, the recurrences of the spasm might be 
rendered few and distant. 

In 1830 one of the most remarkable of ortho- 
phonists (the word is his own) came upon the scene. 
This was Colombat de Tlsere^ who gained the 
Monthyon prize from the French Academy for his 
success in treating psellism. He states that of 452 
cases of stuttering that came imder his care he cured 
permanently 354. Colombat did not, however, make 
any new discoveries with respect to stuttering, but, 
nevertheless, he deserves considerable credit for being 
the first to combine the work of his predecessors and 
to form it into something of a system. Previous to 
him each investigator rode his own particular hobby 
and ignored all other methods. But Colombat per- 
ceived that what succeeded in one case might readily 
fail in another, and therefore provided himself with 
a variety of weapons. He followed Leigh, McCormac, 
Serres, and used mechanical contrivances. He laid 
especial stress, however, on the practice of rhythmic 
speaking, regulated by beating time with the hand 
or foot. Considering his experience, it is evident from 
his testimony alone that this expedient must be of 
great value. 

1 Jht begaiement et tout Us autres vices de la parole, Paris, 1831. 
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In 1837 Berthold,^ whilst writing on general 
physiology, and pointing out that the essence of 
stuttering lay in an ill-regulated action of the muscles 
concerned in speech, first drew attejition to the fact 
that the muscles of the lower jaw might be affected, 
as well as any of the other groups. 

In 1843 Becquerel,^ the well-known hygienist, intro- 
duced a novel view of the cause of stuttering to the 
Academy of Sciences. It appears that he himself 
was a victim to the affection, and had followed 
Colombat's method for a number of years, but with 
only a partial success. The theory he propounded 
was suggested to him by a mechanic named Jourdant, 
who premised that stuttering resulted from an inability 
to retain suJ0B.cient air in the chest for the production 
of voice. Thus, as soon as the limgs were properly 
filled, instead of expiration being graduated according 
to the needs of speech, the chest- walls rapidly collapsed, 
and the air rushed out through the wide-open glottis 
before articulation commenced. This may be con- 
sidered as an elucidation of McCormac's observation, 
and to explain why stutterers should be so prone to 
attempting to speak with empty limgs. The indica- 
tion then for treatment furnished by Becquerel was 
that the pupil should practise a suitable retention of 
his breath, and strive to regulate its emission with slow 
exactitude. He vouched in person for the advantage 
he had derived from such an exercise. 

From this period up to the present psellism has 

1 Lehrbuch der JPkt/sioloffie, Gottingen, 1837, p. 430. 

* Traite aur le hegaiement et dea moyena de la gnerir, Paris, 1848. 
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been dealt with by a crowd of authors, each of whom 
has classified the subject and modified the treatment in 
accordance with his own peculiar mental bias. Of 
these Hunt^ may be cited as the writer of the 
most elaborate and systematic treatise. But the 
most able and important of the recent literary con- 
tributions in this field is due to Guillaume,^ who 
from having suffered himself has had special prac- 
tical advantages in studying the affection. The 
measures in which he places his confidence are, (1) 
keeping the tongue steadily raised to the palate, 
(2) taking an ample inspiration at the beginning 
of each sentence, and (3) careful attention to ensure 
correct movements of the lips. He further counsels 
the use, when necessary, of a small wedge to keep 
the teeth apart, and dwells with considerable weight 
on the practice of whispering exercises. 

3. Surgical or Operative, Another phase in the 
history of stuttering has still to be noticed, which 
relates to attempts that have been made to combat 
the affection summarily by the knife. From time im- 
memorial the condition called " tongue-tied " has been 
recognized and treated by incision, for it is described 
by Aristotle,^ and Celsus^ gives directions as to the 
simple operation required to remedy it. And other 
obvious malformations of the articulating organs 
h^ve at all periods been freely submitted to such 

1 A Treatise on Stammering and Stuttering, London, 1870. 
^ Dictionnaire enegclopediqtte dee sciences medicales, Paris, 1868, art. 
Begaiement. 

3 Historia Animalium^ 1. i. o. 2. 
* L. vii. c. xiL 4. 
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operative measures as were clearly requisite. But 
in 1841 a kind of tidal wave swept over the sur- 
gical mind of Europe, carrying with it a conviction 
that, by severing some of the lingual muscles from 
their attachments, or by excising a portion of the 
tongue itself, the stutterer might be endowed with 
immediate and permanent fluency of speech. The 
source of the movement was Dieffenbach of Berlin^ 
who, thinking he perceived an analogy between the 
faulty action of the tongue and the awry motions of 
the eyes in strabismus, concluded that by cutting 
certain nerves or muscles the one affection might be 
remedied as readily as the other. His favourite 
method of procedure wcus to make a deep transverse 
division of the back of the tongue and remove a thick 
wedge-shaped slice. In the wake of Dieffenbach 
followed many disciples, whilst some other eminent 
surgeons, such as Velpeau^ and Amussat,* adopted his 
theory, but modified his practice by executing a section 
of one or both of the muscles {genio-glossi) which join 
the tongue to the inside of the lower jaw at the 
chin. At first the success seemed most gratifying, 
and reports published a day or two after each opera- 
tion represented the stutterer as receiving the gift of 
free speech almost instantly in a manner little short 
of the marvellous. In a brief time, however, the 
genuineness of the supposed cures began to be 
doubted, and it very soon appeared that in nearly 

^ Berliner medizinisehe Central- Zeitung, 1841, p. 163 et passim. 
^ Annales de la chirurgie franfaise ou Stranghe^ 1841, t. i. 
pp. 366, 378, 439. 
3 Gazette dee hdpitaux, 1841, t. iii. pp. 93, 105, 141. 
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eveiy instance the patient, after the wounds had 
healed, found himself in a worse plight than before. 
It became evident, indeed, that the local shock to 
the parts only temporarily, and that not invariably, 
arrested the stuttering, which soon returned as in- 
veterate as ever. And, moreover, the example of 
one or two cases proved that the operation was not 
altogether devoid of danger from haemorrhage or 
other casualties. After a rage of a few months, 
therefore, the surgical treatment of stuttering came 
to be tacitly abandoned by those who were regarded 
as its originators, whilst not a few of their disciples 
were so disappointed with their experience that they 
openly renoimced the operation in disgust, and eveii 
protested^ against its further repetition as a bar- 
barity. At present it is so generally repudiated 
that it might be pronounced obsolete, were it not 
that a single surgeon ^ is still known who hcus given 
in a theoretical adherence to it. 

Having examined thus cursorily the chief theories 
that have been propoimded relative to stuttering 
and the modes of treatment that have been adopted, 
it is manifest that the affection is one of great 
complexity, and to which, according to circumstances, 
diverse remedies must be applied with considerable 
judgment. Thus, to siunmarize the subject as far 
as practicable, we see that five principal groups of 
muscles may be implicated, separately or in various 



^ See Phillips, Le la tenotomie aoufcutanee, Paris, 1841, p. 393, et seq. 
2 Or6 of Bordeaux, Noiweau dietumnaire de mSdeeine et de ehirurgit 
pratiques, Paris, 1866, art. Begaiement, 

<5 
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oombinaiions, viz., the muscles (1) of the chesty (2) 
of the larynx, (3) of the tongue, (4) of the jaw, 
and (5) of the lips. And the nature of the dis- 
order may be either spasmodic^ so that the muscles 
take up a fixed position which can only be overoome 
by a strong and often prolonged effort of the will; 
or choreic, so that when called on to act they 
perform a series of eccentric aud involuntary move- 
ments instead of being instantly subservient to the 
wish of the speaker. And beyond all this, there 
is still a mental influence, a nervousness or timidity, 
which must be banished before the vocal organs can 
be ruled by the volition into a perfectly concerted 
action. Hence the first object in treating a case 
must be to obtain the co-operation of the pupil, and 
his anxiety must be aroused to conquer the defect.^ 
This done, a great step in advance will have been 
made, as is evidenced by the fact that a marked 
amelioration of stuttering usually occurs on arrival 
at adult age, whilst occasionally the affection quite 
disappears about that time of life. This circum- 
stance no doubt arises from the awakening of the 
reasoning faculties and the confirmation of the 
powers of the mind, which then assumes a more 
discretionary control over the impulses of the body. 
As soon as the pupil has been engaged to assist 
the teacher with his own endeavours, an attempt to 
discover the main spring of the disorder may be 
made, and such of the exercises above-mentioned as 
seem most suitable to the case put in practice. The 

^ On this point see further Cox, The Arts of Writing^ Beading, and 
Speaking, 1878, p. 330. 
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system of Ghiillaume promises the best results, but 
every voice-trainer will have to draw largely on 
his own judgment, and, in the present state of our 
knowledge, empiricism will sometimes guide most 
directly to the desired end. 

The originating camea of stuttering are not well 
ascertained, and in many cases where it appears to 
date from infancy it can only be attributed to some 
accidental organic defect. But sex predisposes very 
markedly to the affection, and a striking majority of 
the examples met with occur in males. Thus, of 
all the instances observed by Colombat^ and Himt,^ 
only about 10 or 12 per cent* were females. The 
latter author also endeavoured to discover the origin 
of 200 cases* that he treated, and found that 7^ 
per cent, dated from convalescence after iUness, such 
as fever, measles, whooping-cough, etc. ; 6 per cent, 
were the result of fright or iU-usage at school; 
4 per cent, were caused by volimtary, and 9 per 
cent, by involimtary imitation; 10 per cent, were 
stated to be inherited from the father, and 5 per 
cent, from the mother; whilst the remainder, 49^ 
per cent., could not be accounted for. 

The numerical relation of stutterers to the whole 
population is reckoned by Colombat* to average 
about 1 to 6,397. Himt,^ however, and some other 
observers make the proportion much higher, viz., 
3 per 1,000. 

» Op. cit. 3^me ed. 1840, p. 268. « Qp^ ^^ p^ 342^ 

8 Ibid. p. 3il. * Op. cit. p. 265. 

* Loc. cit. 



CHAPTEE V. 

THE HYGIENE OF THE VOICE. 

SPECIAL HYGIENE OF THE VOCAL ORGANS GENERAL 

HYGIENE IN ITS RELATION TO THE VOICE. 

Scope of the Subject, — The relations of the voice to 
the general health of the body are of the most intimate 
and complete description. The hygiene of the voice 
in its fullest sense is, therefore, the hygiene of the 
whole animal economy; and the spirit of the well- 
known proverb, which sets forth how closely is 
interwoven the integrity of mind and of body, might 
with equal propriety be applied to the voice in the 
form of " vox aana in corpore sano.^* At the same time, 
however, the voice, like the mind, has a sphere of 
its own, within which it may be affected, for good 
or ill, without immediate reference to the state of 
the constitution. Hence its sanity may be treated of 
imder the twofold aspects of a general and a special 
hygiene. The latter, as the more immediate, though 
less familiar and less investigated, may be first 
discussed. 
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Special Hygiene of the Vocal Organs. 

In this section we may consider how far the 
state of the vocal organs with respect to soundness 
and vigour may be influenced by their own actions, 
t.e., by the exercise, moderated or exaggerated, of 
the voice ; whilst at the same time some appropriate 
rules may be laid down of preservative and remedial 
hygiene. In the professional use of the voice the 
parts concerned are urged to perform their functions 
to a much higher degree than is ever exacted by 
the ordinary exigencies of social life, and they are, 
therefore, subjected to a marked intensifying of the 
conditions, both intrinsic and extrinsic, under which 
they usually act, whence a signal alteration may be 
effected in their physical structures. 

Voice is generated mainly as the result of two 
consecutive and specially combined movements, the 
one primary and vital, namely, activity of muscle, 
the other secondary and material, viz., motion of air. 
To these two relations may be traced all the physio- 
logical effects of vocal exercise. 



Direct Results of Muscular Activity. 

He systematized daily use of the various groups 
of muscles called into action during phonation 
impels them to gain in size and strength as long 
as the efforts made do not exceed from time to 
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time their proper powers. Hence foUowB inoreamiig 
ease in performing the respiratory functions and 
extension of the initial faculties of mobility of the 
larynx and articulating apparatus. The nutrition 
of the local muscles and all the contiguous structures 
is carried on with more than ordinary energy; they 
glow with health and their growth is accelerated. 

Precisely the opposite phenomena are produced by 
over-exertion. In this case the muscles become ex- 
hausted and diminish in bulk and vigour, because 
the waste of their tissues entailed by the excessive 
action is pressed beyond the reparative powers of 
the vital forces, and fresh material cannot be laid 
down in an equal quantity to that which passes 
away as efiPete. At the point when labour becomes 
inordinate fatigue is felt and rest becomes a neces- 
sity, whilst in the interval of cessation from work 
the parts that had suffered &om too much wear and 
tear are restored to their normal state. 

Over-exertion may be of two kinds. Thus it 
may consist in sudden and violent effort, or in a 
prolongation of ordinary movements imtil endurance 
is completely spent. In the former case the harm 
partakes more of the nature of an injury ; some of 
the tender fibrils of the muscle, and of the minute 
blood-vessels or capillaries which traverse it, may be 
torn across. Hence there may be soreness, pain, 
and swelling, or even inflammation, the results in 
fact commonly recognized as occurring from a strom 
or sprain. Recovery from such a condition is often 
protracted. In violent vocal efforts the musdes 
engaged may suffer in this way, whence the chest 
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may for some time after feel sore to the touch and 
during respiration. But the musdes most likely 
to be stramed are those of the larynx, because they 
are called on to contract very foipibly in order that 
the vocal boads may resist by their steady approxi- 
mation the impetuous rush of air from L Lgs. 
Hence results what is sometimes spoken of b& 
" a strain of the vocal cords." ^ Such an accident, is 
soon betrayed by hoarseness, which, however, gener- 
ally disappears spdntaneously after a few days of 
rest. But weakness of voice may often be a trouble- 
some symptom for a considerable time. 

The consequences of persistent speaking or singing, 
in spite of great fatigue being felt, are somewhat 
similar to those just described, but of a less pro- 
noimced character. On single occasions, therefore, 
recovery is usually rapid and complete after a short 
interval of repose. The evils, however, to be here 
considered are those attendant on repeated and 
habitual exertion of the vocal organs beyond the 
enduring power of the individual. In such instances 
the fundamental cause at work is generally some vice 

^ Positiye strains of the voice are now rarely met with, but were 
common enough in classical times, when the phonaaci had to force 
their voice to the utmost in order to fill the enormous theatres. 
ThusGralen: ''Phonasci, qui magno vods exendtio utuntur, quum 

contendendo obl«eserint vocem balneis mtdtis utuntur, 

et cibos lenes, ao las antes edunt.'* — J)e Compositwne Fharmacorum 
secundum Loeos, 1. vii. c. 1. According to Q. Serenus Sammon- 
icus, Hortensius strained and permanently lost his voice from 
declaiming intemperately in the Roman forum. — Pracepta de 
Afedicina, c. 15. To exerting the voice beyond its natural powers the 
Greeks appUed ** nomen (KKofiTfibs?) a gallorum immaturo cantu.*' — 
Quintiliau, 1. xi. c. iii. 51. 
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of voioe-production — that is to say, a well-trained 
voice can seldom suifer froin over-fatigue, because the 
vocalist has learned by precept and experience how 
to make the best of his natural gifts. Thus, even 
a feeble voice can be saved, by judicious managQ- 
ment, from the consequences of oft-repeated fatigue. 
Such a result depends mainly on well-regulated 
respiration and attention to the formation of the 
laryngeal tones.^ But when clavicular or other im- 
proper modes of breathing are employed the muscles 
of the chest-walls soon become tired out. And the 
evil tends to augment on every subsequent occasion, 
because the use of the voice, instead of being a 
tonic exercise for the chest, becomes a debilitating 
one. Hence the voice loses in fulness and steadi- 
ness, and becomes weak and trembling. So far, 
then, a radical exhaustion of the respiratory muscles 
sets in, and this is one phase of the convergence 
of contingencies under which a voice may be worn out. 
But the most striking and frequent troubles are 
those which follow faulty usage of the laryngeal and 
pharyngeal muscles. When the individual, instead 
of throwing his vocal bands into even and ample 
vibration by equable and carefully-moderated ex- 
piration, continually resorts to blowing a powerful 
blast of air through the glottis, both the intrinsic and 
extrinsic muscles of the larynx must be maintained 
in an almost constant state of vigorous contraction. 
Under these circumstances, as in all over-taxed 
muscles, the over-plus of effete products generated 

^ See last Chapter. 
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by the exertion cannot be removed readily by the 
proper channels, but aocimmlates. As a consequence, 
the substance of the muscles becomes turgid, the 
capillary vessels traversing it are partially obstructed, 
and much of the blood sent to the part, instead of 
flowing through measuredly, collects there and in- 
creases the intumescence. Such is the condition 
generally described as congestion. When occurring 
in the laryngeal or pharyngeal muscles, hoarseness 
invariably results, because the delicate movements 
necessary to regulate the tension and approximation 
of the vocal bands are clogged and cannot be 
executed with precision. Unequal vibrations are 
therefore produced. At the same time, there may 
be little or no appearances of disease, because the 
mucous membrane which forms the surface and 
invests the afiPected muscles may remain intact. 
Such, when induced by fatigue of the voice, ap- 
pears to be the incipient stage of the malady, formerly 
called Dy^honia clericoruniy or clergyman's sore throat,^ 
but now, through a better knowledge of its etiology 
and nature, more properly termed "glandular sore 
throat." 

After repeated congestions, however, the mucous 
membrane becomes deeply implicated and more or 
le^ chronicity then characterizes the disease. In this 

^ Van Swieten first clearly conceiyed, on physiological grounds, the 
separate existence of such an affection. — Commentaria in Boerhavii 
Aphor%9mo8^ Lugduni, t. ii. 1745, p. 632. Gu^eau de Mussy was 
the first to investigate it scientifically, and to define its place in 
medicine. — Traite cTangine planduleuse, Paris, 1857. An obscurity, 
however, still hangs over some points relating to its origin, which 
form a subject for continued inquiry. 
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stage its chief features consist in the swelling of 
numerous minute glands,^ which dot the surfaoe of 
the larynx and pharynx. Their office is to secrete 
and discharge the lubricating fluid, which is so 
essential to keep the inside of the throat moist and 
supple. As soon as they participate in the congestion 
their orifices become choked and the fluid collects in 
them. They then appear like granules or small 
grains of shot, studding the surface of the mucous 
membrane. Still later on the secretion distends them 
to such an extent that they re-open or burst, so as 
to let it exude. It has then become so altered from 
its natural state, being thickened and of a chalky 
whiteness, that it remains at the opening whence it 
issues as a small white patch, or even projects or 
hangs down from it like the end of a white thread. 

The symptoms of sensation which accompany these 
phenomena are a feeling of irritation or pricking, 
heat, and slight soreness in the throat. A short 
cough is sometimes present. 

The effects on the voice are marked, and generally 
destructive as regards its artistic use. Hoarseness, 
more or less pronounced, is present, and singers 
especially complain of a loss of their high notes. 
This latter consequence arises from the thickening of 
the mucous membrane, which in the larynx prevents 
the vocal bands from being properly approximated 
and tensed, and in the pharynx interferes with the 
action of the extrinsic muscles, which draw up the 

* Galled *^ racemose," £rom their resemblance to a miniature 
cluster of grapes. 
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larynx and fix and compress the wings of the 
thyroid cartilage. 

A less frequent consequence of abuse of the vocal 
powers is to provoke the growth of polypi, or warts, 
on or near the vocal bands. Such new formations 
are likely to be engendered by tissues which are 
irritated by being kept in a state of constant con- 
gestion. So with the larynx when the voice is fre- 
quently over-exerted. The existence of anything of 
the kind in the larynx is almost immediately felt by 
the singer, because so slight an alteration in the 
normal condition of the parts disturbs the formation 
of the high notes. But the speaker may often go on 
until the growth attains a considerable size without 
suffering much inconvenience. If not properly reme- 
died, polypi of the larynx sometimes lead to complete 
loss of voice.^ 



Influences of Aerial Motion, 

We have already seen how a violent effort of the 
expiratory muscles is transmitted by the body of air 
in the chest so as to provoke a tantamount action 
of those of the larynx. Thus, the one set of muscles 



^ Out of 300 cases of laryngeal polypi treated by Fauvel, twenty- 
one were singers, twenty-nine persons who used the voice pro* 
fessionally, and six appeared to have resulted from straining the 
voice on single occasions. — Traite pratique des maladies du larynx, 
Paris, 1876. Out of 289 cases tabulated by Mackenzie (100 of his 
own), thirty-seven were i)ersons who had to make a constant use of 
the voice. — Essay on Growths in the Larynx^ 1871. 
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strives to expel and the other to confine the ouirent 
of breath. 

A further phenomenon of such compression of air 
in the thoracic cavity has to be considered here, viz., 
its effect on the limgs themselves. In this connec- 
tion we find another cause of loss of respiratory 
power. For the delicate air-cells of the lungs yield 
suddenly or gradually before the pressure and become 
dilated. The consequence is immediate laceration 
and subsequent obliteration of the complex arrange- 
ments of fine blood-vessels on their walls which neces- 
sarily exist in order to allow of the performance of 
the essential pulmonary functions. By such an occur- 
rence a portion of the limg is irrecoverably lost as 
regards respiration, and if the injury is at all exten- 
sive a decided dyspnoea, or shortness of breath, residts, 
which of course may be translated into an equivalent 
diminution of vocal power. 

The mode of inspiration adopted or necessitated in 
speaking or singing, as already dwelt on in one con- 
nection, forms one of the most important hygienic 
relations' of professional voice practice. It has still, 
however, to be dealt with under another aspect which 
draws our attention to the distinction between breath- 
ing through the nose or mouth. As a rule, we 
inspire through the nose, and there are cogent 
reasons why that method of breathing should be 
regarded as beneficial and protective. 

In the first place, the atmosphere is abnost always 
much colder than the blood, and for this reason, if it 
were allowed to impinge in a direct current on the 
lining membrane of the air-passages or lung-cells, such 
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a disturbance of function would be likely to ensue as 
would lead to inflammation of those parts. It is 
therefore indicated that the air, before arriving in 
the windpipe and lungs, should be warmed. This 
requirement is usually fulfilled by the nose. For as 
the breath is drawn through the several narrow nasal 
channels, into which each nostril subdivides, its tem- 
perature is considerably augmented, and by the time 
that it has passed down the whole length of the 
pharynx to the larynx it has arrived nearly at blood- 
heat. 

In the next place, the atmosphere is full of impuri- 
ties which ought to be eliminated from it before it 
passes into the interior of the bo(iy. As may be 
seen in a simbeam, numberless particles of an infinite 
smallness are continually floating around us, and 
these being collected and examined by the micro- 
scope are found to consist of substances derived from 
every kingdom of nature. The flne dust of metals 
and of minerals is mingled with the pollen grains 
of the highest orders of plants, with the germs of 
the very simplest formfe of vegetation, algae and 
fungi, and even with the living bodies of minute 
animalcules.^ The air is also contaminated by diverse 
gaseous emanations, such as the carbonic acid pro- 
ceeding from animal respiration, putrid effluvia from 

' See Parkes, Manual of Fraetieai Hygiene, p. 93. The air is so 
crowded with aotive germs that if a vessel of the purest water be left 
exposed to it, it will soon swarm with countless growing atoms of 
animal and plant life; to such an extent, that formerly it was believed 
that the agency at work could be none other than spontaneous g^er- 
ation. See TyndaU, On Dust and Disease, in Fragments of ScieneSy 
1876, p. 126. 
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drains, marsh miasmata, etc., and by vaiiotis subtile 
essences, incapable of being recognized by soientifio 
tests, generated by diseased processes in the human 
body. The atmosphere forms, therefore, a rich 
reservoir whence injurious matters may find their way 
into the animal economy. In passing through the 
nose, however, the air becomes very much purified, 
because almost all dust is arrested in the narrow 
and tortuous meatusy especially so on account of the 
lining membrane (pituitary) being generally covered 
with a superabundance of fluid secretion in which 
the foreign particles may adhere and accumulate, and 
with which they may afterwards be expelled from 
the body. 

Such facts indicate clearly that nasal inspiration 
exerts an important protective power, local and general, 
over the health. Hence we can understand the 
fervour with which Professor Tyndall exclaims that 
if he could leave a perpetual legacy to mankind he 
would embody it in the words, "Keep your mouth 
SHUT." But in addressing an audience it is diflBcult, 
and in singing probably imf)ossible, to avoid inspiring 
habitually through the open mouth. Because, as 
before pointed out,^ in the professional use of the 
voice, in order that expiration may be prolonged as 
much as possible, the lungs must be inflated to a 
much greater extent than in ordinary breathing. 
And at each inspiration the replenishment of the 
chest must be effected by a rapid gush through 
the mouth, because the nostrils will only permit Ihe 
passage of a small stream of air. Under these cir- 

* See p. 158. 
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cumstances the inside of the throat, and perhaps the 
lungs, may suffer in three ways, ue.j (1) from the 
coldness of the air, (2) from its drying influence as 
it rushes in a large body over the mucous membrane, 
which in this situation does not, like that of the 
nose, contain glands sufficiently active and numerous 
to keep the surface moist if fuUy exposed to a moving 
atmosphere, and (3) from lodgment of dust. By 
such pernicious influences the mucous membrane is 
irritated and may become congested, whilst the muscles 
beneath lose their vigour and become relaxed. Hence 
arises sore and relaxed throat, which interferes witii 
the activity of the vocal organs and deteriorates the 
qualities of the voice ; or troublesome dryness, causing 
fetiifness of the throat, may be produced with equally 
damaging results as regards voice. And according 
to some observers^ breathing through the mouth is 
a principal exciting cause of glandular sore throat. 
For the muciparous glands, before mentioned, suffer 
from the congestion of the mucous membrane in which 
they are situated, and also because they are stimu- 
lated to an abnormal excess of function in order to 
preserve the rapidly drying surface in a state of 
moisture. Thus they inflame, swell, become choked, 
and present all the phenomena described in the last 
section. 

The foregoing observations make it plainly visible 
that every precaution should be taken in order to reduce 
to a TnininmiTn the evil of inspiring through the mouth. 
In speaking, the nostrils will usually furnish enough 

^ See Krishaber, Dietionnaire mcyelopedique des sciences mSdieales. 
Paris, 1874, art. Chantews, 
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air, unless in occasional declamations where great 
vehemence is demanded. That the orator will find 
assiduous attention to breathing through the nose, 
whenever practicable, a most effective agent for the 
preservation of his voice, may be considered as proved 
by experience on the testimony of numerous eminent 
teachers of elocution.^ We even find that in the 
last centuiy the knowledge of this hygienic fact, 
then only recognized by experts, was believed to 
be of such value to the professional speaker, that 
it was often sold for a large sum under a pledge 
of secrecy.^ 

To the singer, nasal breathing is of equal moment, in 
order to maintain the sanity of the throat and the 
purity of the voice. The exigencies of vocal melody, 
however, scarcely allow of any exception to the rule 
that inspiration must always be performed rapidly 
through the mouth. Nevertheless, this disadvantage 
of the singer, as contrasted with the orator, is counts- 
balanced by the fact that, whereas a speech or lecture 
may entail incessant use of the voice for a couple of 
hours or more, a song rarely lasts more than a few 
minutes, and even the most arduous rdle in an opera 
is composed of detached songs, between which there 
are usually ample intervals of rest. In such inter- 
vals, the mucous membrane of the throat has an 
opportimity to return to its natural state, if it has 
become in any degree irritable or dry during singing. 
The vocalist should remember this fact, so that when 
off the scene or platform, he may not engage too much 

1 See Plmntre, King't College Lectures on Elocution, 1876, p. 69 ; also 
Cox, op. cit. p. 96. ' Plumtre, op, cit. p. 62. 
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in conversation, especially if he has any throat sensa- 
tions which indicate irritation of the part. He should 
also be on his guard against being led into the habit 
of breathing constantly through the mouth, because 
compelled to do so while singing his part. Inattention 
to these matters has doubtless been the ruin of many 
good singers, and it is only those gifted by nature with 
excessive strength, constitutional and of the vocal 
organs, who can sometimes afford to disregard them 
and escape with impimityJ Such rare examples, how- 
ever, should not be allowed to mislead others into 
running unnecessary risk. 

Singers should generally beware of singing in the 
open air, especially in cold or damp weather. Singing 
on the water in the eveniug has sometimes been followed 
by disastrous consequences as regards the voice.^ 



Simple Voice Remedies with Local Action, 

Almost all persons who use the voice professionally 
resort to swallowing from time to time some local 

^ It is a well-observed fact that the greatest singers rarely 
have anything the matter with their voice, and it is equaUy well 
assured that this is not always to be attributed to the judicious care 
which they take of their health. They owe their pre-eminence chiefly 
to great physical strength and soundness of the vocal organs, and to 
the same cause may be ascribed this comparative immunity from 
disease. The vocalists who suffer most are those of medium rank, 
sometimes from carelessness and faulty voice-production, sometimes 
from the natural tone of the vocal organs being unequal to the tax 
put on them by professional singing. 

2 See Brouo, HygUne philosophique des artistes dramatiques, Paris, 
1836, t. i. p. 250. 



210 The Hygiene of the Voice. 



application, with the view of keeping the throat oool 
and moist whilst speaking or singing. Such remedies 
usually partake more of a dietetic than of a medicinal 
nature, and vary according to the taste and fancy of 
the individual. It is only certain that the irritation of 
the throat, caused by its exercise and exposure, can be 
relieved and the vocal powers assisted, by bringing 
some suitable substance in contact with the mucous 
membrane at proper intervals. Slight throat symp- 
toms, arising from tiring the voice, are also frequently 
treated in a homely fashion by some popiilar medica- 
ments or nostrums. A few remarks and recommenda- 
tions are, therefore, called for here, respecting these 
classes of remedies. 

At the head of the list stands the traditional glass of 
cold water of the speaker. Notwithstanding its simpli- 
city, I am inclined to believe that sipping of cold water 
is one of the worst habits that could be contracted 
with the object of keeping the voice in good order. 
My reasons for arriving at this decision are two. 
In the first place, when the throat is dry the wetting 
power of water is very slight, because it will scarcely 
adhere to a parched mucous membrane. Secondly, if 
there is congestion of the throat, as betrayed by a 
feeling of heat, the effect of a douche of cold water 
is ultimately to increase that congestion, for the blood 
is only momentarily driven away, and returns in a 
few minutes, by reaction, in a larger quantity. The 
familiar example of the cold bath, which is generally 
the best of all possible means of Tnaking the skin 
glow, will illustrate this point. In the case of the 
throat, a temporary relief is of course experienced, 
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but reactive congestion quickly sets in, and the demand 
for a draught of cold water is greater than ever. For 
these considerations, therefore, I think it advisably 
that orators should discard the use of cold water 
whilst speaking. 

Better than plain cold water, is the eau aucrie^ that is 
such a favourite beverage with the French, or gum- water, 
rice-water, whey, milk, or thin beef tea, as occasionally 
used by some speakers. Nor can we disapprove of the 
tragacanth draughts ^ to which the ancient sophists had 
recourse, because all these liquids have a consistency 
and adhesive power, so that after they are drunk, the 
lining membrane of the throat may be covered and 
protected for some little time by a thin, moist film. 
But, under all circumstances, the coldness should be 
got rid of, and whatever is drunk during speaking, or in 
the intervals of singing, should have a temperature 
near, but below that of the body, viz., 98° Fahr., 
or at least it should not be colder than 60° Fahr. 
The proper degree of heat can best be determined 
by sensation, and if the drink feels at all chilly whilst 
passing down the throat, it may be decided to be too 
cold. At the same time it should not be too warm ; a 
neutral temperature, so to speak, should be obtained. ^ 
In warm weather, of course, the drink will not require 
to be warmed, but a special warning must be entered 
against taking iced watery or anything iced, whilst 

• 

* See p. 30. The compotind tragaoanth powder of the British 
Fharmacopoeia, containing equal parts of tragacanth, starch, and 
fiugfar, may be used to make a lubricating drink for the throat. 
About a teaspoonful may be added to a pint of water. It should 
first, however, be well mixed with a little water and then diluted. 
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the voice is being exercised. The amoimt of liquid 
taken should also be limited to a small quantity, 
so as to avoid any chance of over-charging the 
stomach. Much difierence as to the amount of drink 
required exists in various persons ; some,, indeed, 
have naturally so much moisture in the throat as 
to want little or none at all. Beer or wines, as 
containing alcohol, call for consideration in another 
place. 

Another class of remedies for lubricating the 
throat have more of a solid character. To this 
division may be relegated eggs beaten up, and all 
kinds of gelatinous or gunmiy fruits, and bon-bons. 
As a rule, such substances should be avoided as 
likely to clog the throat and stomach. They are 
particularly unsuited to persons whose mouth and 
fauces are naturally dry ; but those who have a 
copious flow of saliva may sometimes use them with 
more advantage than liquids. In such cases, the 
act of masticating or sucking stimulates the salivary 
glands, so that the substance is completely dissolved 
and the throat is well moistened. To persons for 
whom remedies of this class are suitable, I should 
recommend lozenges or jujubes of pure glycerine 
or gum. ^ 

^ It may be interesting and not nninstmctiye to read tHe following 
information which the Pall Mall Gazette (1869, vol. ii. pp. 676, 714), 
reproduces from a Vienna paper as to the refreshments taken by 
some distinguished opera singers to '* keep their voices in good 
order '' during the performance. " Each, it appears, has his or her 
own peculiar specific. The Swedish tenor, Labatt, takes * two salted 
cucumbers ' for a dose, and declares that this vegetable is the best 
thing in the world for strengthening the voice and giving it ' the 
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So far, I have only spoken of adjuvants to the 
voice in health, while undergoing exertion. In many 

true metaUio ring/ The other singers, however, do not seem to be of 
this opinion. Sontheim takes a pinch of snuff and drinks cold 
lemonade ; Wachtel eats the yolk of an Qgg beaten up with sugar ; 
Steger, * the most corpulent of tenors,' drinks * the brown juice of the 
gambrinus ' ; Walter, cold black coffee ; Nieman, champagne ; and 
Tichatchek, mulled claret. Ferenczy, the tenor, smokes one or two 
cigars, which his coUeagnes regard as so much poison. Mdlle. 
Braun-Brini takes after the first act a glass of beer, after the third 
and fourth a cup of eafe-au'lait, and before the great duet in the 
fourth act of *The Huguenots,* always a bottle of Meet Cremant 
Bose. Nachbaur munches bon-bons during the performance ; 
Biibsam, the baritone, drinks mead ; Mitterwurzer and Kindermann 
suck dried plums ; Eobinson, another baritone, drinks soda-water ; 
Formes takes porter, and Arabanek Gumpoldskirchner, wine ! The 
celebrated baritone Beck, on the other hand, takes nothing at all, 
and refuses to speak. Draxler smokes Turkish tobacco, and drinks a 
glass of beer. Another singer, Dr. Schmid, regulates his diet 
according to the state of his voice at the time. Sometimes he drinks 
coffee, sometimes tea, and a quarter of an hour afterwards, lemonade, 
mead, or champagne, taking snuff between whiles, and eating 
apples, plums, and dry bread." ....** Malibran never sang 
better than when she had drank at least a pot of porter out of the 
pewter pot — the more difficult the music the larger the quantity. 
Grid drank always bottles of Dublin stout between the acts, and if 
she had to sing a stormy character the dose was strengthened. 
French singers prefer simply eau attcree ; the Spaniards take 
strong cups of chocolate, followed by glasses of water sugared 
and lemoned. The Italians like eggs beaten up simply, or with 
wine." As a rule, operatic singers are described as very tem- 
perate, ''they dine early on the day they sing, they take as little 
as possible, and they receive very few visitors before they have to 
sing.'' Mandl {EygUne de la voiXj p. 66), from another paper, culls 
the further information that '' Mdme. Sontag takes, in the entr^aetes, 
sardines ; Mdme. Desparre, warm water ; Mdme. Cruvelli, Bordeaux 
mixed with champagne; Mdme. Ad. Fatti, seltzer- water ; Mdme. 
Nilson, beer ; Mdme. Cabel, pears ; Mdme. Ugalde, prunes ; Mdme. 
Trebelli, strawberries ; Troy, milk ; Mario smokes ; Mdme. Borghi- 
Mamo takes snuff; and Mdme. Dorus-Gras used to eat cold meat 
behind the scenes." 
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instances, however, when slight hoarsenesB or 
of the vocal organs is prelent, the saflkrers have 
recourse to remedies with more or less decided medi- 
cinal properties. The variond voioe or cough losenges 
that are sold belong to this class. Of these there are 
about four kinds, viz., those that contain (1) cayenne, 
(2) cubebs, (3) some expectorant, and (4) opLom 
or morphia. Their applicability may be discuaBed 
separately. 

1. The effect of cayenne on the throat is to stdmnlate 
or irritate the mucous membrane, by which mare blood 
is sent to the part, t.^., some congestion is produced. 
8uch action would be highly injurious if some dis- 
order of voice were present which actually arose from 
congestion. On the other hand, should there be a 
weakness of the voice dependent on an ansemio or blood- 
less state of the throat, cayenne might be a very 
serviceable application. As, however, it is too much 
to expect an unskilled observer in disease to distinguish 
between the two conditions, especially in his own person, 
I can only advise that lozenges containing cayenne be 
discarded as a popular voice remedy. 

2. Cubebs is often valuable where there is a great 
deal of expectoration. If the throat be at all dry, 
it is most likely to do harm. Lozenges manufactured 
with cubebs may generally be recognized by a biting, 
bitter taste. It is a weak kind of pepper in fact. 

3. Cough lozenges are generally composed of harmless 
ingredients, unless they contain (4) opiimi or its active 
principle, morphia. Opium, in any form, should never 
be taken without medical advice. It usually has a 
parching effect on the throat, and throws the diges- 
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tive system into disorder. In most instances, it is, 
therefore, likely to exert a deleterious influence over 
the vocal powers. 

From the foregoing observations it may be inferred 
that popular medicinal remedies should be generally 
eschewed; not that they are an unalloyed evil in 
the abstract, but because any drug indiscriminately 
applied will probably injure as many eases as it 
benefits. 



General Hygiene in its Relations to the Voice. 

Under this heading we may discuss, in the first 
place, how far the health of the body may be affected 
by the systematic exercise of the voice ; and secondly, 
to what extent the voice may derive benefit or suffer 
from the general habits and surroundings of the 
individual. 



Effects of Regular Vocal Exercise on the Animal 

Economy. 

It has already been observed^ that the ancient 
physicians believed from experience, that a vigorous 
course of declamation was one of the most salutary 
and health-preserving exercises that could be practised, 
and that they therefore prescribed it systematically 
as an important curative agent in many debilitating 

^ See p. 22. 
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diseases. Although modem practitioners have not 
exactly followed their example, the principle that 
increased respiratory movements are highly beneficial 
in the treatment of invalids from pulmonary maladies 
is fully recognized. Some efforts haye also been made, 
and are still in course of maturation, to inflate the 
lungs in certain affections beyond their ordinary 
capacity, by meaiis of artificial instruments, such as 
the compressed-air apparatus of Waldenburg,^ and 
promising results have already been obtained. 

There is, indeed, considerable statistical evidence 
to prove that the professional use of the voice 
exercises an important prophylactic influence against the 
development of consumption, and several investigators 
have shown that a remarkably small relative per- 
centage of singers, orators, public criers, etc., fall a 
victim to that disease.^ 



^ See Josephson, Ueber Waldenburg's Vergleichung der pneumatisehsn 
Cabinette, Hamburg, 1875. 

2 E.g., according to Benoiston de Gh^teannenf, out of 1,654 fatal 
cases of phthisis occurring in the Fans hospitals in the course of ten 
years, not one was a professional speaker or singer. Most of the 
oases were persons who were compelled by their occupation to inhale 
dust constantly, and those who followed sedentary employment with 
the body in a curved position, such as writers, shoemakers, tailors, 
etc. — De Vlnflaenee de certaines professions sur le dSveloppement de la 
phthisie pulnumairey Paris, 1831, pp. 37, 45. After ft still more 
extended statistical inquiry, Lombard, of Geneva, obtained results 
almost equally favourable as regards constant vocal exercise. Thus 
he found that the mean number of cases of illness due to phthisis 
occurring in sick persons of general occupations was 114 per 1,000 ; 
amongst voice -using professions it was, however, only 75 per 1,000, 
whilst in workpeople who had to inhale varnishes, turpentine, etc., 
it rose to 369 per 1,000. — Annates d'hygihie publique^ Paris, 1834, 
t. xi. p. 35. 
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The general well-being of the constitution is pro- 
moted by voice-preictice, because the wider chest-move- 
ments accelerate the circulation of the blood, at the 
same time that they cause a more ample flow of 
fresh air in and out of the lungs. The obstacle 
to expiration offered by the contraction of the glottis 
during phonation, confers a greater penetrating power 
on the pulmonaxy air, which therefore permeates the 
minute bronchi, and distends the air-vesicles of the 
lungs more effectively.^ Thus the blood attains a 
higher oxygenation and greater purity, by which 
qualities it gains in power of stimulating the vital 
activities of the various tissues of the body as it 
courses through them. Effete matters are freely cast 
off, and new wholesome material is assimilated 
in increased amount. The appetite, so to speak, 
of the various corporeal structures becomes more 
keen, and they are thus subjected to an exalted 
nutrition. And moreover these effects have a certain 
permanency on account of the gains to the thoracic 

1 Such is the principle which some physicians, postulating that 
consumption was chiefly caused by incomplete respiration, have sought 
to apply to its cure by directing the patiept to practise breathing for 
a certain period daily through a tube constructed so as to present an 
obstacle to expiration. — See Kamadge, The Curability of Consumption, 
1861, p. 64. This penetrating power is also possessed by compressed 
air. CuTier, according to Combe {Physiology applied to Health, pp. 
121, 206), believed that he was saved from incipient consumption by 
receiving a professorship which obliged him to lecture for some hours 
daily. Flaying on wind instruments appears to have a beneficial 
effect on the lungs in the same way. Sax, the celebrated maker of 
brass musical instruments (quoted by Mandl, op. nuper cit., p. 241), 
states that the men in his employ, whose business it is to test the 
tone of all the instruments produced, enjoy a complete immunity 
from phthisis. 
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capacity derived from the habitual increase of lung 
expansion necessitated by constant vocal exercise.* 

The mode in which the voice is used alters, of course, 
considerably the sanitary aspects of the exercise, and a 
proper method of voice-production, according to the 
indications already given, must be pursued. A division 
of another kind may also, however, be regarded here, 
and the four degrees of voice-practice, viz., conversing, 
reading aloud, declaiming, and singing, may be alluded 
to in relation to their gymnastic efficiency. Thus, 
in ordinary conversation, the vital activities are 
stimulated least of all; in reading aloud, fatigue 
is apt to supervene rapidly, because the posture, 
especially if the person be seated, is somewhat con- 
strained, and freedom of action is limited by the atten- 
tion being concentrated on the text; in declamation 
and singing, on the other hand, there is ample scope 
for respiratory play and appropriate gesture or car- 
riage of the body. 

^ Almost immmerable sanitary adyantagea. liave been daimed by 
various writers for the exercise of singiiig. Thus Golombat de 
ris^re states that it has a great proteotive influence against epidemic 
diseases, such as cholera, etc. — Traite medieo'ehirurgicale des maladiet 
des organs de la voix, Paris, 1836, p. 96. Diemerbroek also thinks that 
the plagfue may be warded off by song and music. — Traetattw de Feete, 
Amstelodami, 1665, p. 150. Fig^ray holds a similar opinion. — 
ipitome des preeeptes de medeeiney Bouen, 1615, p. 532. The oon- 
ception of these authors is mainly that joy is a potent prophylactio 
against all disease, and that such a state of mind is best promoted by 
Rong. In this connection see further, Broquin, Considerations tur 
Vutilite que la medeeine peut retirer du chant j Montpellier, 1807; 
Golombat de Tls^re, De la musique dans ses rapports avee la santi 
publique, Paris, 1871 ; and Burette's essay on the medidnal powers 
attributed to music by the ancients, epitomized in Bumey, History of 
Music f vol. i. p. 173. 
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The ill effects of exaggerated vocal labour on the 
health are, generally, those of any kind of over- 
work, t.^., lassitude, depression, loss of appetite and 
sluggish performance of • the various vital functions. 
Specially, they are the result of any particular 
accident that may occur, such as emphysema, by 
which a portion of the lung is lost to respiration, and 
a permanent diminution of thoracic capacity, with 
consequent impairment of the constitution, results. Or 
a vein in the lungs may be ruptured, and loss of 
blood occasion a long illness, with subsequent ob- 
stinate debility. Or an overflow of blood to the head, 
inducing congestion of the brain, apoplexy, etc., may 
arise from a violent vocal, as from any other in- 
ordinate effort.^ Lastly, the forcible compression of- 
the abdominal organs may cause some of the viscera 
of that cavity to protrude beyond the limits assigned to 
them by nature, forming the condition known as hemia? 

^ Antigonus Boson, King of Macedonia (Plutarch, in Vita 
Cleomenis), and Yalentinian I., Roman emperor (Suidas, sub Ac^), are 
reported to have died in giving vent to an excited exclamation. In 
the former case a blood-vessel burst, and blood issued from the 
mouth; and in the latter some kind of a fit supervened. Seneca 
seems to allude to accidents of this class as if they were of frequent 
occurrence. — De Brevitate Vita, c. 2. See also Brouc, op. cit. t. i. 
p. 225. Blowing a violent blast on a wind-instroment has also 
caused sudden death in a similar manner. For instances, see Lucian, 
Marmonides, and Bamazzini, De Morbis Artijicumy Ultrajecti, 1703, 
C. xl. 

^ Several authors observe that speakers and shigers are remarkably- 
liable to suffer from hemise. Thus, Fallopius states that '* there are 
few of those brothers who shout and sing much,\but suffer from 
hernia.'' — De Tumoribua prater Naturam, c. xxxi. See also Salmuth, 
De Morbis Conaeionatorum, lenae, 1699, p. 13 ; and Becquerel, Traite 
elementaire tT hf/ffikne privee et publique, Paris, 1876, pp. 736, 725. 
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Influences of Mode of Lfe on the Voice. 

Man in order to live and preserve health must 
conform to certain natural laws, which impel him 
to take food, to sleep, to take exercise, etc. He is 
also mibjected to various external influences derived 
from diverse conditions of earth and air, which affect 
him potently with respect to his health. Such 
esoteric and exoteric forces do not, however, hold 
him in fast servitude, but, whilst allowing him a 
considerable freedom of choice, merely instigate hiTn 
gently towards the course he should select. He is 
called on, therefore, constantly to exert his judg- 
ment, and he enjoys extensive powers of avoiding 
evil, and of taking refuge in good. To such con- 
tingencies hygiene owes its existence, and it may 
thus be defined as the science which teaches the 
recognition and practice of what is best for health. 
Amidst the many ramifications of this wide subject 
we may notice here with brevity the bearing of the 
principal factors that make up Ufe on the function 
under examination. 

I. Alimentation. — ^Every action of the animal body, 
whether mental or muscular, is accomplished at the 
expense, and accompanied by the destruction of a 
portion of the fabric of which it is composed. That 
which is destroyed is at once carried away and cast 
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off from the body, and in its place fresh material 
supplied by the blood is laid down.* Hence the 
desire for aliment, which is received into the stomach 
and, if solid, is there digested until brought to 
mich a state of fluidity that the suitable part of it 
may be conveyed into the blood, as the whole mass 
passes through the long tract of intestine. Thus, 
the stomaoh and intestines feed the blood, and the 
blood feeds the tissues. The material primarily 
introduced into the stomaoh may be of two kinds, 
viz., food and drink, which may be considered 
Beparately. 

1. Food. — About two-thirds of the body of man 



I The weat of the tissues is in pioporHon to the amonnt ot exercdM 
taken, and also, of ooarse, the quantity of food reqnired foi repair. 
The following table has been oaloulated by Flayfajr (On the Food a/ 
Han in Silatien to Ail Uteful Work, 1866, p. IS) of the daily quantify 
of the different classes of food required by the male sdnlt VBdet 
varying oironmstancea (in ounces SToirdnpolB). 
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is composed of water, and the remaining one-tiiird 
consists of substances supplied by the solids of the 
food naturally taken by him. These latter may be 
conveniently distributed into four classes, t.c, into 

(1) nitrogenous substances, richest in flesh or meat, 

(2) fatty or oleaginous matters, (3) starchy or 
saccharine (sugar) compounds, and (4) mineral 
matters, or salts. A supply of all these different 
kinds of food is necessary to maintain the body in 
health, and they are, therefore, found in proper 
proportion in the natural provision of milk. Thus, 
cheese is a nitrogenous substance, butter a fatty 
matter, lactose, or sugar of milk, represents the 
starchy or saccharine class, and there are also 
abundant salts, the whole being dissolved in 
water. 

Although meat or animal food is richest in 
nitrogen, there exists an abundant quantity of that 
element in many vegetables, such as wheat, beans, 
peas, etc. It is consequently practicable to live in 
health without eating any meat, and on this 
accoimt some persons advocate a purely vegetable 
diet. As far as the comparative nutritiveness of 
meat and vegetables is concerned, there appears to 
be little distinction, if we may judge by contrasting 
carnivorous animals with those who are entirely 
herbivorous. Thus the lion and tiger, though fiercer, 
more combative, and more agile, because of the 
actions they have to perform in order to supply 
theihselves with food, are not in reality stronger or 
more enduring than the more docile horse, ox, or 
elephant. The inference to be drawn from such 
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observations is that each animal should have the kind 
of food to which its mode of life has accustomed 
it, because its digestive organs obtain by habit 
facilities for disposing of certain substances, whilst 
their healthy action is likely to be disturbed by 
strange sorts of aliment. 

European races have mostly used a mixed diet of 
flesh and vegetables for as long as there are any 
records to prove the fact, and it seems, therefore, 
inadvisable to attempt any change in this respect. 
Another point, however, which deserves considera- 
tion is that a mixed diet is more economical, 
because it affords most nearly a due proportion of 
the various classes of solid aliment mentioned above. 
Thus, in order to obtain a proper amount of each 
of these, a man, if restricted to meat, would have 
to eat about seven pounds daily. On the other 
hand, he could subsist on a less quantity of breads 
viz., about four pounds in the twenty-four hours. 
But when taking both combined a much smaller 
aggregate weight would suffice, namely, about one 
pound of meat and a pound and a half of bread.^ 
Hence the duty of the stomach would be lightened, 
and the abdominal viscera would not be loaded 

^ The statements in the text are deduoed from the calculation 
that a man of areragfe huild should consume about 300 grains 
nitrogen and 5,000 grains carbon (contained in the second and third 
kinds of food elements) daily. Meat is comparatirely rich in nitro- 
gen and poor in carbon, the proportions being about as 30 parts of 
nitrogen to 100 parts of carbon in 1,000 g^rains. In bread, vice verady 
there is Uttle nitrogen and plenty of carbon, the relations being as 10 to 
300 in 1,000 grains. In both cases the quantity of nitrogen is small 
contrasted with the whole bulk, or even with the carbon, but never- 
theless considerable from a dietetic point of view. 
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with a large quantity of refuse matters. If, how- 
ever, eggs and milk be added to a diet otherwise 
of vegetable products, meat may be almost super- 
seded as for as bidk is concerned. 

An important question in dietetics relates to the 
digestibility of the various substances used as food. 
Some kinds of food only require to be acted on for 
an hour or two before they are brought to a state 
to yield up their nutrition to the blood, whilst 
others remain as long as four or five hours in the 
stomach, or pass out of the body imchonged, being 
indigestible. Tender meat, well masticated, is soon 
digested, whereas tough meat, swallowed without 
being well divided by the teeth, remains several 
hours in the stomach. The digestibility of meat 
also varies according to the manner of cooking. 
Wlien boiled or stewed it is, as a rule, more easily 
digested than when roasted or baked. From 
various experiments that have been made it has 
been ascertained that rice, tripe, whipped eggs, sago, 
tapioca, barley, boiled milk, raw eggs, white fish, 
venison, lamb, parsnips, mashed and baked potatoes, 
and fricassed chicken, in the order given, are the 
most easily digested substances. Thus rice disap- 
pears from the stomach in one hour, and fricassed 
chicken in about two hours and three quarters. Less 
readily digested are beef, pork, mutton, oysters, 
butter, bread, veal, and boiled and roasted fowls. 
Beef passes out of the stomach in three, and roast 
fowl in ^our hours. Salt beef and salt pork re- 
quire more than four hours to be digested, whilst 
fungi, such as truffles and mushrooms, are in great 
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part indigestible.^ Nutritious soups, such as beef 
tea, mutton broth, chicken broth, etc., are often 
valuable when the digestive system is delicate.^ 

As regards the precautions in alimentation, to be 
observed with a view to preserving the integrity of 
the voice, it is obvious, in the first place, that a 
choice should be made of those articles of diet which 
do not tax excessively the powers of the stomach 
to get rid of them. Should the stomach be habitually 
subjected to digestive over-exertion, it wiU soon become 
inefficient in the performance of its functions, and the 
condition termed dyspepsia, or imperfect digestion, will 
be brought on. In such case, the direct consequence is 
that the blood does not receive a proper amount of 
nutrition, and the body is badly nourished. Loss of 
flesh ensues, the muscles diminish in tone and vigour, 
and the strength is impaired. Amongst the rest, the 
muscles of the vocal organs suffer, and lose the 
faculty of firm and ready contractibiKty. The res- 
piratory apparatus cannot expel the air with steadiness 
and force, and the laryngeal muscles act defectively. 
Hence the voice becomes wanting in tone and timbre, 
and sounds weak and wavering. More or less enervaA 
tion is also produced, and therefore the manner lacks 
energy. Thus the individual appears apathetic, whilst 
his speech is irresolute and his delivery shows in- 
decision. 

^ Most of this inf ormatioii was obtaiued by the observations of 
Beaumont on Alexis St. Martin, who had a permanent and direct 
opening into his stomach as the result of an injury. See Combe, 
The Phyixohgy of Digeatiotiy 1860, p. 123. 

' Some doubt exists as to the facility with which soups are digested. 
Ibid. p. 126. 
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8uch are the evils, variable in degree aooarding to 
cireumBtances, of dyspepsia, which may ariae in seYenJ 
othor ways, such as irregularity of meal timea^ taking 
ciM, excesses of all kinds, etc. 

Another point to be observed, is to avoid exerting 
th(3 voice when the stomach is fulL When the prooess 
of digestion has reached its height, about an hour after 
eutiug a substantial meal, the stomach is not only dis- 
tr$u(l(;d with food, but is also swollen through the 
d(jtcrmiuation to it of a large quantity of blood. This 
Htate of congestion is necessary, in order to enable it to 
pour out the gastric juice, which is an indispensable 
ii^ciut in bringing the food to a proper fluidity. 
At this time, therefore, the proximity of the firm 
and bulky stomach to the under-surface of the dia- 
2)liragni, greatly impedes the contractions of that musde, 
and tliuH reduces the abdominal type of respiration 
within narrow limits. A further effect of the distended 
stoniacli is to compress the aorta or main trunk of the 
blood vessels, which are distributed to the lower ex- 
tremities. Hence arises a plethora of the lungs, which 
also interferes with respiration. For these reasons, even 
when the body remains in a state of repose, a certaiD 
shortness of breath is sometimes experienced after 
eating. Such arrangements should always, therefore, 
bo made as to allow an interval of three or four 
houi's or more to elapse before the voice is exerted 
after a full meal.^ 

Somewhat similar to the last mode of interference 

^ It is also asserted that exercise after eating is injurious, because 
it draws the blood away from the stomach to tiie parts that are in 
activity, and so interferes with digestion. Ibid. ch. zL 
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with the vocal powers is the operation of corpulence. 
The connection, indeed, between fatness and scantness of 
breath is almost proverbialJ Here we have the abdo- 
minal organs rendered ahnost immobile by the deposition 
of fat between and around them, and they are thus built 
up against the diaphragm, so as to prevent its descent. 
The effects of obesity on respiration are not, however, 
confined to this quarter, but the motions of the ribs 
are also probably restricted by the chest being wrapped 
round with a thick layer of fat. And should the 
action of the heart be impeded by the growth of 
fat within the thoracic cavity, the circulation of the 
blood will be retarded, and a consequent congestion of 
the lungs wiU create a difficulty of breathing. Or 
the course of the blood through the various tissues, 
of the body may be interrupted with a like result. 
Thus, there are manifold reasons why a deterioration 
of voice should be induced by obesity. 

The tendency to corpulence can be combated very 
effectively by paying strict attention to the regulation 
of diet and exercise. As regards diet, the great point 
is the avoidance, as far as possible, of all kinds of food 
appertaining to the second and third classes, which are 
included under the term carbo-hydrates. Partial or 
complete abstinence is, therefore, necessitated from all 
fatty matters, such as fat of meat, cream, and butter ; 
from starchy substances, such as white bread, potatoes, 
com flour, etc., and from saccharine aliments, such as 

1 Thus Shakespeare : 

K, Our son shall win. 

Q. He*s fat and scant of breath. 

Hamlet, Act t. Sc. 2. 
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ftugar, beet-root, porsnipB, etc. A considerable Tariefy 
of dietary may, however, still be indulged in, and lean 
meat, poultry, game, white fish, brown bread, turnips, 
green vegetables, and a small allowance of milk, may 
all be taken at choice. Such is the system to which 
a good deal of notoriety was given some years ago by 
Mr. Banting,' a gentleman who by following it had 
been greatly benefited.* 

Buch condimetds as contain irritating principles, 
i.r,, pepper, mustard, curry, the many hot sauces, 
etc., are open to the same objections as have already 
been urged against cayenne in "voice lozenges.'' 
Tlioy are likely to produce congestion, which may 
ultimately lead to thickening of the lining mem- 
brane of the throat, and thus damage temporarily 
or permanently the purity of the voice. Pale and 
delicate persons, however, often find that they afford 



1 By adhoronoe to the following routme of dietary for twelve months 
ho reduced hi« body-weight from 202 to 156 Ibe. and his girth by 12^ 
iaohos : — '* Breakfast.^Fovoc or five oimces of beef, mutton, kidneys, 
boiled fish, bacon, or any cold meat (except pork), a large cup of tea 
(without milk or sugar) , and one ounce of dry toast. Dmner, — Yvre or 
bix ounces of any fish (except salmon or eels), any meat (except pork), 
any vegetables (except potatoes or rice), one ounce of dry toast, fmit 
out (if any pudding, any kind of poultry or game, and two or three 
glasses of good claret, sherry, or Madeira (champagne, port, or beer 
forbidden). I'm.— Two or three ounces of fresh fruit, or a rusk or 
two, and a cup of tea without milk or sugfar. The tea may be very 
much enjoyed when taken in the Russian fashion, «.«., with a thid: 
slice of lemon floating on the top instead of milk. Supper. — ^Three or 
four ounces of meat or flsh, similar to dinner, with a glass or two of 
claret. Nightcap^ if required, a tumbler of grog (gin, whisky, or 
brandy, without sugar), or a glass or two of claret or sherry." For 
a fuller discussion of the dieting of corpulence see Pavy, Food and 
Dittetiet, 1875, p. 459. 
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a valiLable stimulus to digestion, and in such in- 
stances, as the opposite condition to congestion 
mostly prevails, they may often be taken without 
harm, or even with some benefit to the vocal 
powers. 

A few remarks may here be made as to the 
effects of tobacco. The action of this herb on the 
animal fabric is constitutional and local. Thus nico- 
tine, the name given to its active principle, exerts 
a powerful depressant influence over the nervous 
system, being in fact a virulent poison, a very small 
quantity of which, when pure, would suffice to cause 
death by prostration. Persons, therefore, who in- 
dulge to excess in smoking are likely to become 
nervous, so that their hand trembles, and the com- 
mand of the brain over the muscles generally is 
lessened, whilst there is a tendency to palpitation 
of the heart and oppressed breathing. As a natural 
consequence, there is a failure to some extent of 
the vocal powers, and a hesitation in delivery, the 
results, on the one hand, of the lack of respiratory 
vigour, and, on the other, of enervation. Habit, 
however, usually produces such a tolerance of tobacco, 
that the constitutional effects of moderate smoking 
are most frequently imperceptible, unless in delicate 
individuals. 

As regards the local injury that may be sustained 
from tobacco, it consists in dryness and congestion 
of the mucous membrane of the mouth and pharynx 
from their coming in contact with the hot and often 
acrid smoke. Should the membrane be naturally 
very active in furnishing the necessary lubricating 
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80orotionR, it will probably escape unscathed, unless 
Hubjocted to an incessant play of smoke from full- 
flavoured cigars. But in the opposite case it is 
likoly to become soon parched, whence some hoarse- 
II0H8 and roughness of voice may arise. In taking 
snufi the voice may suffer similarly if the particles 
of tobacco pass backward from the nostnls, and 
become lodged continually on the pharyngeal mucous 
membrane. 

A further disadvantage of smoking is waste of 
saliva, of which the fumes of tobacco provoke in some 
persons a profuse flow into the mouth. Under these 
circumstances the salivary glands become exhausted 
from time to time, and do not supply the proper 
amount of fluid during mastication of food. Hence 
some disorder of digestion may arise veith a chronic 
dyspeptic tendency, which may teU indirectly on 
the voice in the way already noticed. Persons, 
therefore, who are obliged to expectorate much 
during smoking should be on their guard against 
the abuse of the habit.^ 

2. Drink, — Tea, coffee, and cocoa or chocolate 
contain active principles, termed respectively thein, 
caffein, and theobromin, which have identical pro- 
perties as dietetic substances. In small quantities 
they stimulate the nerves, and are refreshing after 
fatigue ; but if taken to excess they often produce 
nervousness and tremor. Over indulgence in strong 
tea is a frequent cause of palpitation of the heart 

1 For detailed informatioii respecting' the use and abuse of tobacoo, 
see Richardson, For and Against Tobacco, 1865. 
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and oppressed breathing. Those who make a pro- 
fessional use of the voice should remember, therefore, 
that moderation, even in these apparently harmless 
beverages, is required in order to preserve the 
integrity of the vocal organs. 

We now come to the all-important class of akolioUc 
drinks^ the evil effects of the abuse of which are so 
familiar to almost every one, that they call for very 
little comment, except from the point of view of 
Bcientifio inquiry. Taken in moderation by a 
healthy person, spirituous liquors may be considered 
as a kind of agreeable stimulus of the nature of a 
luxury, which, if seldom beneficial, is stiU not abso- 
lutely harmful. It is difficult, however, to determine 
the precise amount that may be consimied habitually 
without injury, especially as it doubtless varies ac- 
cording to the fundamental constitutional strength 
of each individual. From some careful scientific 
observations Parkes^ has concluded that the average 
male adult may take from one to one-and-a-half fluid 
ounces of pure alcohol daily without any resultant 
injury to health. In order to apply this calculation 
practically, it is necessary to estimate the percentage 
of alcohol contained in the different classes of 
liquors commonly used. Thus, beer and the weaker 
wines (clarets) contain about 6 per cent., the 
stronger wines (port, sherry, etc.) about 15 per cent., 
and spirituous liquors (brandy, whisky, etc.) 50 or 
60 per cent., or even more, of alcohol. Hence we 
may decide that a man desiring strictly to avoid 
excess may drink in the twenty-four hours — 

1 Op. cit. p. 277. 
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Of brandy 2} ounoes.^ 

Of Bherry or port (strong wines) 5 „ 
Of claret or hock (weak wines) 10 „ 
Of beef 20 „ 

For females the above amounts should be reduced 
to half or two-thirds, on aooonnt of the leseened 
power of resistance of their physical economy. In 
addition to alcohol, wines and beer contain a small 
quantity of certain nutritive and tonic principles, 
which have an invigorating effect on the oonstitation. 
For general consimiption or for invalids they possess, 
therefore, an important advantage over the vaiioos 
kinds of spirits. 

Considered specially with ref er^ice to the voice, too 
much stress cannot be laid on the warning against 
making too free a use of alcoholic drinks. ^^The 
voice," as Brouc ^ judiciously observes, " is the 
hygrometer of sobriety." Alcohol exerts a degenera- 
tive influence over every organ and tissue of the 
body,* and nowhere more markedly than on the 
mucous lining of the cavities. Here it produces 
constant congestion, which soon leads to thickening 
of the membrane. In the throat such a condition is 
betrayed sooner, than elsewhere, because so slight a 
physical alteration is sufficient to induce a perceptible 
modification in the delicate tones of the voice. Thus 
hoarseness, at first slight, but always steadily progres- 

1 An ordinary wine-glass holds about 2} ounces, a beer glass 
about 10 ounces. 

* Op. cit. t. ii. p. 109. 

' For some striking exemplifications of this fact see DickinBon, 
The Lancet, 1872, vol. ii. pp. 633, 856. 
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sive, is one of the earKest symptoms that over-indul- 
gence in alcoholic beverages has commenced to 
imdermine the constitution. And when once un- 
soundness has been induced in any of the organs of 
the body, they lack the vigorous vitality necessary to 
protect them against the exciting causes of disease, 
or to promote a facile recovery, should they be actually 
attacked. Thus a mild malady, of properly ephemeral 
character, may gain a firm footing and deepen into 
a serious affection, through the insufficient potency 
of the recuperative forces of the body. A slight sore 
throat, instead of getting well in a day or two, is 
likely to be the precursor of inflammatory or ulcera- 
tive ravages that may permanently injure the voice, 
or an ordinary cough, which seldom calls for other 
than domestic treatment, may be the premonitory 
sign of an intense lung mischief, prostrating in its 
attack, protracted in its course towards convalescence, 
and the parent of diattered health ever afterwards. 

It is especially important to observe that the iU 
effects of intemperance are not necessarily confined 
to those cases in which there is frequent and positive 
excess. Oft repeated, though small, draughts of 
alcohol are in proportion as pemioioufl a* large 
quantities taken at longer intervals, whilst in the 
former case, as the psychical influence of the spirit 
may be scarcely, if at all, felt, the individual may 
be wholly unconscious of running any risk. Hence 
the practice of drinking many separate glasses of 
beer, stout, or wine, as a support against fatigue and 
a stimulant to further exertion, must be strongly con- 
demned. Such a habit once contracted soon becomes 
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a necessity, because every period of briskness arising 
from axtifidal stimuktiJis foUowed by a correspond- 
ing interval of depression, which can only be banished 
by resorting again to the alcoholic spring. Thus a 
state of decided, but almost imperceptible, inebriation 
is perpetually kept up, which, like an insidious 
disease, incessantly preys upon the life-holds of the 
body, and presses on a premature decay and 
death.^ 

n. Exerche. — Whilst the greater portion of the 
substance of our body, the muscular system, exists for 
the direct purpose of conferring the power of volun- 
tary motion, it is evident that exercise must form an 
integral and irremovable part of the phenomena that 
make up our life. For, in accordance with a well- 
ascertained law, no organs of the animal body can 
possess qualities which are absolutely purposeless, but 
they must perform the functions for which, by their 
structure, they are designed, or else lose their distinc- 
tive characters, or dwindle to a rudimentary state. 
Thus our muscles, through disuse, become at first soft 
and flaccid, and subsequently diminish progressively 
in bulk, imtil partially or completely atrophied. Con- 

^ The fact that Grisi and Malibran had recourse to draughts of 
stout whilst sustaining their part has often, I have no doubt, been 
reg^arded'by other singers as a precedent for doing likewise. The 
first-named artiste by keeping to a strict moderation appears to have 
escaped without harm, but the circumstance should be recorded with 
emphasis that the career of Malibran was unusually short, and that 
she died at the early age of twenty-eight. See F^tls, op. cit. s. n. 
The presumption is too immediate to be passed over that her consti- 
tution succumbed to inconsiderate efforts to maintain an artificial 
excitement. 



Influences of Mode of Life on the Voice, 235 

comitantly, most of the other organs of the body, 
inoluding the brain and nerves, undergo, by a paxaJlel 
process, a similar change, because their activity is, in 
great part, the result, on the one side, of the demand of 
the working and thriving muscular system for a regular 
supply of nutrition and nervous energy, and, on the 
other, of the office of removing effete matters generated 
by exertion. Hence a sedentary life induces feebleness 
of body and may also give rise to apathy of mind. 

A moderate amount of exercise is, therefore, a vital 
necessity. To the beneficial effects of systematically 
sustained muscular movements already some reference 
has more than once been mude. We have seen the 
value of vocal exercise directly on the organs of voice, 
and generally on the constitution. Exercise should not, 
however, be confined to any particular party if it is 
desired to preserve a full integrity of wind and 
limb. Free action of all the members should be 
encouraged, and in noway can this object be better 
attained than by walking daily in the open air. 
The motions called forth in walking are sufficiently 
forcible and general, without requiring anything like 
effort — an error on the side of excess — for their per- 
formance. A daily walk of at least four or five miles 
should be taken by every person in health. This would 
be about equivalent to walking for two hours, not 
necessarily consecutive, at a rather slow pace. And 
the fact must not be lost sight of that a supply of 
air as fresh and pure as can be obtained, is essential 
during exercise, in order that the full advantage may 
be gained. For thus the blood, stimulated by the 
exercise to a swifter course through its vessels, 
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attains its highest qualities, and is enabled to nourish 
the tissues most energetically. 

With reference to special exercises, such as running, 
rowing, swimming, and the system of operations that 
make up " training," they are useful within carefully 
defined limits, both to develop the vital forces of 
those that are naturally delicate, and to maintain 
the muscidar activity of the more robust, at the 
same time that they counteract the tendency to cor- 
pidence. 

A well-regulated course of training, which includes 
a carefully-ordered diet, generally effects an increase 
of breathing power, with a strengthening of the oir- 
oulatory system, an enlargement of the muscles, and 
altogether a state of more vigorous health.^ If carried 
to excess, however, such a course may be injurious, and 
it is moreover uncertain whether in any case the advan- 
tages derived ore permanent. For if the exercise is not 
kept up, the body soon readapts itself to the ordinary 
mode of life, and returns to its former condition. The 
best rule to be adopted, is that each person should take 
as much exercise as appears best suited to his normal 
physical development. Thus the delicate may re- 
strict themselves to exertion, gentle, but suflGlcientiy 
prolonged, such as walking, whilst the vigorous should 
have recourse to more decided muscidar efforts, such as 
feats of a gymnastic character.^ 

' See Maclaren, Training in Theory and Practice^ 1874; or Lee, 
Exercise and Training^ 1873. 

' In order to estimate and compare different amounts of exercise 
for scientific purposes it has been found convenient to consider the 
force put forth in the aggregate and to express it in so many tons 
lifted one foot. Thus it has been estimated that walking oti a level 
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It is worth while to notice here a peculiar bearing of 
general bodily motion on the artistic use of the voice. 
This relates to the familiar circumstance of being 
Out of breath after making any unusual exertion, 
a condition which is the direct consequence of the 
quickened flow of blood through the lungs, and the in- 
creased respiratory action thereby occasioned. At such 
a time singing, or speaking with the measured delivery 
of rhetoric would, of course, be impossible. On this 
account, care should be taken to avoid all superfluous 
movement, whilst it is necessary to make a sustained 
use of the voice ; for, otherwise, fatigue of the vocal 
organs is likely to arrive rapidly through interference of 
hurried breathing with phonation. This remark applies 
particularly to the orator, as, during histrionic singing 
or dramatic declamation, there are always intervals of 
rest sufficiently long and frequent. The speaker should, 

surface is equivalent to raising about one-twentieth of the weight of 
the body through the distance traversed. Hence a man weighing 
150 lbs. would raise 7i lbs. to a height of 1760 yards whilst walking 
a mile, the sum of which force is equal to what would be required to 
lift 17*67 tons one foot high. From instituting a comparison between 
walking and the work done by labouring men, both being reduced to 
the standard of foot-tons, to walk twenty miles, 353*4 tons lifted 
a foot, is judged to be a gfood day's work; to walk thirty miles, 
530*1 tons raised afoot, a hard day s work. Hence we may see that a 
five-mile walk daily, 88*35 tons lifted a foot, must come under the head 
of gentle exercise. Yet comparatively few professional people take 
this amount of exercise every day. In estimating exercise an allow- 
ance must be made for the rapidity with which the work is done. 
Thus to run a mile briskly would probably be equal to covering three 
or four miles at an easy pace. As a rule, however, the moderate but 
sustained exercise appears to be most beneficial. On the estimation 
of work by foot-tons, see Haughton, Trineiple* of Animal Meehanios^ 
1873, p. 54. 
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therefore, as Beequerel ^ observes, avoid energetic oon- 
tractions of the muscles of the lower limbs and trunk, 
and make free use only of the arms and shoidders, in 
order to confer the requisite animation and expressioi; 
on his utterances. 

m. Care of the Skin, — The skin does not form 
merely a covering for the body, but it also has important 
functions to perform, which afford an indispensable aid 
in maintaining the health of the organization. For this 
purpose it contains in its thickness an almost countless 
number of minute glands, each of which opens by a 
microscopic orifice on its surface for the purpose of dis- 
charging their proper secretion.* These glands are of 
two kinds, termed respectively audoriparousy or perspira- 
tory, and aebaceouSy OT oil-elaborating. The perspiratory 
glands purify the blood by removing from it effete 
matters, which they discharge, dissolved in water, on 
the surface of the skin. The water evaporates at a 
rapidity proportionate to the degree of heat of the 
external air, and thus regulates the temperature of the 
body, keeping it cool in warm weather or during exer- 
cise, when it exudes in greatest quantity. The solid 
portion of the perspiration, consisting of organic and 
mineral matters, remains and collects on the skin, and if 

1 Op. cit. p. 734. 

' Each gland consists of a fine convoluted tube about J inch long, 
and the average number of pores marking their opening^ in a square 
ipch of skin is computed at 2,800. The area of the surface of the 
body in a man of ordinary stature is about 2,500 square inches, and 
hence the total number of pores may be reckoned at 7,000,000. As 
to each pore corresponds a gland, we should thus have 1,760,000 
inches of tubing, equal to 145,833 feet, or 48,611 yards, or nearly 
twenty-eight miles. See Wilson, Healthy Skin^ 1876, p. 43. 
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not removed by some means, interferes with the continu- 
ance of its action.^ The sebaceous glands lubricate the 
skin, so as to prevent its becoming dry and cracked, 
and on this account they are especially numerous in 
natives of tropical climates. A further function of 
the skin, of the highest moment, is the oxygenation 
of, and removal of carbonic acid from the blood, as it 
circulates through the capillary vessels near the ex- 
terior of the body. 

Thus, it may be seen that the office of the skin is, to a 
great extent, similar to that of the lungs, and, therefore, 
there exists a cutaneous as well as a pulmonary respira- 
tion. And should the eliminative action of the skin be 
interrupted, it follows that the lungs would be called 
on to perform an increased amount of duty, which 
would be likely to provoke hurried and difficult 
breathing. At the same time, the accumulation 
of the solid effete matters in the blood would 
necessitate an inordinate activity of other internal 
organs, especially the kidneys, and a general consti- 
tutional disturbance would arise. Should the function 
of the skin be completely suspended, as would occur 
if it were coated with some impermeable substance, 
such as varnish, death would supervene in a few 
hours, with symptoms resembling those of suffo- 
cation; a fact which has been ascertained by some 
experiments that have been made on animals,* 



1 According to Krause the usual amount of perspiration in twenty- 
four hours is 25 fiuid ounces, in which are contained 120 grains 
of organic matter and volatile salts, and nearly 40 grains of mineral 
salts. — Ibid. p. 50. 

' See a resume of them in Flint, The Physiology of Man^ vol. iii. 
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From the above observations it is easy to perceive 
the general importance of keeping the skin in a 
healthy state, as well as the direct influence that its 
derangement may exert over the soundness of the 
vocal powers. Attention to the health of the skin 
comprises the judicious employment of clothing^ ablu^ 
tionSf and cosmetics. 

1. Clothing, — The variable temperature of the 
atmosphere, arising from circumstances of climate, 
season, and habitation, necessitates the use of apparel, 
in order to obtain an equilibriimi of the external in- 
fluences which tend at one time to overheat, and at 
another to chiU injuriously the surface of the body. 
In order to carry out this indication most economi- 
cally> regard must be paid to the quantity, the quality, 
and the colour of the clothing employed. Thus the 
heat of the body is better preserved in proportion to 
the thickness of the garments worn ; but their power 
in this way also depends very much on the material 
of which they are made. The principal substances 
used in the manufacture of clothes are linen, silk, 
cotton, and wool. 

Linen is composed of flne, hard fibres, which con- 
duct heat with comparative rapidity. Clothes made 
of linen are, therefore, cool and suitable for warm 
weather. 



p. 131, New York, 1874. In some reptiles, sach as frogs, the fimo- 
tion of the skin is so active that the lungps may be removed without 
causing death. See Carpenter, FrineiplM of Human Fhytiology^ 1876^ 
p. 406. 
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Silken fabrics are also cool, but still form a warmer 
covering than linen. 

Cotton materials are much warmer, and softer to 
the touch, than either linen or silk. 

Wool conducts heat most slowly of all the sub- 
stances which enter into the composition of clothing, 
and as a covering to the skin, thus causes, to a maxi- 
mum degree, the retention of the animal heat evolved 
by the vital activities. Woollen garments are, there- 
fore, the most suitable for cold climates. They are 
also especially valuable and protective against taking 
cold when persons are obliged to experience sudden 
transitions of temperature, either through dwelling 
in changeable climates, such as our own, or by 
reason of their occupation compelling them to emerge 
frequently from heated rooms or halls into a com- 
paratively colder external air. Under these cir- 
cumstances, flannel should be worn habitually as 
underclothing. This rule applies very forcibly to 
dramatic artists, who are often obliged to wear 
light or heavy clothing on the stage, irrespective of 
the actual exigences of temperature. A further 
important property of wool is to condense and absorb 
perspiration. For this reason it is valuable as a 
covering when rest is taken immediately after exercise, 
as it prevents the body cooling too rapidly by con- 
tinued evaporation. The application of this fact 
would, of course, not need to be observed in hot 
and calm weather. 

As regards colour, it need only be mentioned that 
white fabrics resist much longer than dark materials 
the passage through them of heat rays from refulgent 



I 
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bodies. They should generally, therefore, form the 
outer attire of persons when exposed to the glare 
of the sun in hot seasons or climates. 

The evils of insufficient clothing to maintain the 
skin at a normal temperature are very marked, and 
are manifested by enervation, depression, and general 
sluggishness of the vital functions. Such a condition 
is the result of impoverishment and defective nu- 
trition of the various structures near the surface of 
the body, owing to the proper supply of blood 
being kept out of them by the constringent action on 
the peripheral capillaries of the persistent cold. At 
the same time, the internal organs also sufier from 
being passively congested by an excess of blood, 
which is driven inwards instead of being distributed 
equally throughout the whole circulatory system. In 
such case, if disease is not directly produced, the 
constitution is enfeebled, and laid unusually open to 
the numerous exciting causes of maladies to which 
we are perpetually exposed. Hence the fallacy 
becomes palpable of wearing insufficient dothing 
under the impression that the constitution can 
thereby be rendered more hardy and vigorous. The 
dress should be carefully adapted to every variation 
of indoor and outdoor temperature, and also to 
periods of exercise and repose. The skin should be 
invariably kept comfortably warm, but at the scune 
lime the error of excessive wrappii]^g up shoidd be ' 
avoided. In the latt^ case, indeed, a delicacy or 
exaggerated susceptibility of the surface to sUght 
thermometrical changes may be engendered, which 
may be a constant source of mild catarrhal affections. 
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the forerunners, possibly, of serious inflammatory 
attacks in the throat or lungs. 

As a protection against sharp winds, the best 
clothing is something wholly impervious, such as 
waterproof cloth, or leather in the form of strong 
skins with or without fur. The objection to this 
class of garments is that they prevent the evapo- 
ration of the perspiration, and the body thus remains 
in a state of continual dampness. For this reason 
they should generally be dispensed with during 
exercise, unless required to keep out rain. 

With respect to the corset^ enough has already 
been said in order to show how detrimental its im- 
proper use may be to the free play of the chest, 
and consequently to the artistic employment of the 
voice.^ As a covering for the skin, its place could 
easily be supplied by any looser vestment of 
similar substance.* 

Whilst alluding to tight articles of female apparel, 
a word of warning may be spoken against the 
wearing of rigid and narrow cravats amongst the 
male sex. A dangerous compression of the super- 
ficial blood-vessels of the neck, causing congestion 
of the brain or even fatal apoplexy, has not unfre- 
quently been laid to the charge of a neckerchief 
drawn so tight as to become an unintentional 
instrument of strangulation.^ 

1 See p. 163. 

2 For a complete exposition of all that oonoems the corset, see 
Bonvier, Etudes histariquet et nUdiealea sur ttuage des corsetSf in 
Bulletin de VAcadimie d$ medeeine, t. xviii. 1853, pp. 355, 389. 

^ See Percy, Dietionnaire des sciences medieales, t. vii. 1813, art. 
Cravates, 
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2. Ablutions {Baths). — The systematic cleansmg of 
the skin, which is carried out even by many of the 
lower animals through an impulse of instinct, is in man 
both a social and a sanitary necessity. The products 
of perspiration, as well as any foreign matters de- 
rived from the dust of the atmosphere, which tend 
to accumulate on the skin, are thereby removed, and 
the pores are opened so as to allow the various sets 
of glandules to carry on unhindered their office of 
excretion. The universal detergent is water, which 
is applied most effectively to the surface of the body 
in the form of a bath. Wat^r baths are of various 
kinds, and differ either iji temperature or by holding 
in solution some mineral substance, wherefore they 
may have other hygienic actions besides their cleansing 
properties. 

Pure water baths may be cold, tepid, or warm. 

The cold bath, generally at about 60° Fahr., has 
a tonic and stimulating effect on the rViti and con- 
stitution of persons in ordinary health. It causes 
the blood to rush inwards momentarily, whence, how- 
ever, it is soon again driven outwards if the cir- 
culatory apparatus is moderately vigorous. A comr 
fortable glow of the surface is then felt, which is 
termed "reaction." This reaction is the index 
to the benefit derived from the bath, and the skin 
is thereby stimulated to a more energetic performance 
of its functions. On the contrary, should it not 
occur, the skin remains pale and cold, whilst the 
internal organs are injuriously congested, especially 
the lungs, and there is evidence that the cold bath 
is harmful. On such an event the reaction should 
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be encouraged by friction of the surface with a 
rough towel or with flesh gloves, but the bather 
should in future refrain from the use of a decidedly 
cold bath. It must also be observed that in no case 
should the cold bath be taken when the skin is cold, 
as there is then hardly any possibiKty of provoking 
a reaction, and injury may even result from in- 
creasing the already existing congestion of internal 
organs. Moreover, it is a standard rule not to bathe 
after a meal, as a disturbance of the circulation is 
then inadmissible. 

The tepid bath, at about 90° Fahr., has no par- 
ticular effect on the circulation, and is, therefore, 
suitable for delicate persons who merely desire to 
fulfil the duty of washing. 

The warm bath, 100° to 120° Fahr., detennines a 
flow of blood to the surface of the body and in- 
creases the cutaneous action. At the same time it 
relaxes all the muscular structures and renders the 
flow of the blood through its channels more laboured, 
a tendency which is met by greater contractile efforts 
of the heart, whence arises a quickened respiration. 
The warm bath, when short, supplies a salutary 
stimulus and alterative to the vital activities, but if 
indulged in too long or too often has a debilitating 
influence on the system which loses in tone on 
account of the excessive or repeated relaxations. After 
a warm bath the bather should remain at rest and 
well covered for a short time imtil the circulation 
has regained its normal course. 

Of mineral baths, cold sea-water need only be 
mentioned here. Sea-bathing has always been con- 
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sidered tonic and invigorating; the motion of the 
water, the exercise taken whilst immersed in it, the 
stimulating atmosphere, and possibly the absorption 
by the skin of some of the mineral salts held in 
solution, combine to exert a peculiarly beneficial action 
on the system. Most persons can generally, there- 
fore, bathe in the sea with marked advantage, except 
the very delicate and timid. 

Another class of baths deserves a short notice, 
viz., the dry hot-air bath and the Turkish bath, of 
which it is the chief part. By the dry and hot air 
the glands of the skin are solicited to a very ener- 
getic action, and they respond by a copious flow of 
perspiration. A purifying effect on the blood is thus 
obtained, which is often highly salutary in the robust, 
especially if there be an inclination to corpidence. 
In the Turkish bath the perspiration is checked by 
a cold-water douche, and a reaction is then brought 
about by friction, shampooing, etc. These baths 
should, however, be taken with caution, as they are 
too powerful to be advisable in all cases. As a rule, 
they should never be persevered in without a medical 
recommendation. 

3. Cosmetics, — The chief of cosmetics is soap, a 
combination of oil and alkali, which is indispensable 
to every toilet on account of its solvent power over 
all foreign matters that may coat the skin. It may be 
made more agreeable to the senses of sight and smell 
by clarification and admixture with various odoriferous 
oils or balsams, but beyond this there is usually 
but little choice to be exerted in the selection of so 
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universal a commodity. The simplicity and cheap- 
ness of the articles that enter into its composition 
generally ensure a sufficient purity. Certain medi- 
cated soaps, containing tar, carbolic acid, sulphur, 
etc., are sometimes used, but are unnecessary unless 
when there is some structural disease of the skin, 
for the relief of which the special ingredient is 
intrinsically suited. 

This term also includes the various applications 
used for the skin, such as violet-powder, rouge, hair- 
oils, various lotions for the complexion, eau-de-Cologne, 
etc., which are employed mostly about the face only 
for the sake of appearance. Such substances should 
always be used guardedly, unless their precise compo- 
rition is kno^vn, aa they are sometimes compounded 
with poisonous drugs, notably lead and arsenic, which 
may act perniciously both locally and generally.^ 

rV. Climatic Influences, — The hygienic estimation 
of climate resolves itself almost entirely into a con- 
sideration of the state of the atmosphere in different 
parts of the earth and at various seasons, as to 
temperature, himiidity, density, movement, and any 
foreign element that may permeate it, such as marsh 
miasma. The action of the air on the health of 
the body is determined by the degree in which it 
possesses these qualities, which spring from terrestrial 
and solar influences.* 

^ See M6ni^re's essay. Lea vStementa et lea coametiquesy Thdse de 
Paris, 1833. Very many scattered papers, too numerous to be 
referred to here, have been published giving instances of dangerous 
symptoms and even fatal poisoning produced by cosmetics. 

2 Meliot conceives that climate exerts a peculiar influence over 
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1. Hot Climates, — In excessively hot weather (80° 
to 90° Fahr., or higher), if the air is dry, the skin is 
stimulated to provide a large quantity of perspiration 
and the body is kept cool by rapid evaporation. 
At the same time respiration is quickened because the 
rarefied air contains less oxygen, and a larger supply 
of it is therefore required for breathing purposes. 
The increased rush of the dry air through the vocal 
channels tends to parch the mucous membrane, an 
effect which may deteriorate the quality of the voice. 
Moreover, the heat relaxes the muscular system, so as 
to reduce the aptitude for exertion. Under these 
conditions, therefore, the voice may lose in power and 
purity. 

Should the air be unusually moist, although the 
parching effect is not present, the heat is more than 
ever depressing, because the normal temperature of 
the body cannot be preserved by perspiratory evapo- 
ration. 

When wind is present it facilitates evaporation. 

voice. He states that in hot countries there are finer voices 
than in cold regions, and that high voices are also more conunon 
there th>in deep voices. Thus in Italy more tenors than basses are 
found, and in Germany more basses than tenors. In France, Picardy 
furnishes most bass voices. Languedoo and especially Toulouse and 
its environs are celebrated for tenor voices. Burgundy and Franche- 
Comt6 (Jura, Doubs, and Haute-Sa6ne) supply most female voices. 
— La musique expliquee aux gens du monde^ Paris, 1867 (quoted by 
Mandl, Traite pratiqtte, etc., 1872, p. 294). History, however, 
appears to indicate that musical gifts of voice are rather ethnogenetio 
in their origin. Thus Italy, so prolific in our own times with fine 
singers, was not remarkable in the same manner in the age of the 
Komans ; seemingly, indeed, the reverse (see p. 38). And in the 
classical period Greece and Asia Minor, which do not now produce 
singers of note, must have furnished the most esteemed vocalists. 
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It therefore increases the molestation if the air be 
already too hot and dry, but lessens the evil of 
humidity with elevation of temperature. 

It is only in hot weather that marsh miasmata 
are potent for harm. They arise from low-lying 
tracts of land covered with decaying vegetable matter, 
but cannot emanate so as to pervade the general 
atmosphere, imless aided by a temperature above 60° 
Fahr. They engender the. class of fevers called 
intermittent or agues, wid in thus disturbing the 
animal economy interfere, of course, with the artistic 
exercise of the voice. These noisome exhalations consist 
of heavy gases which hug the ground, being unable to 
ascend into the higher regions of the air. On this 
account they can be avoided by living up lulls,^ 
should there be any, in the infected districts. 

In hot climates the vicinity of the sea-coast is 
generally more healthful than the inland districts. 
The marine air has stimidating and tonic properties 
owing to its being impregnated with iodine, bromine, 
and various saline principles. It contains the largest 
amount of oxygen, because, allowing for temperature, 
it has the greatest density; for, the sea level being 
the lowest, atmospheric pressure is there at its 
maximum. Its humidity is generally of an average 
measure according to the temperature, whilst miasmata, 
in infected localities, are lessened on the shore and 
absent on the water at a short distance from it. 
The seaside is, therefore, a valuable and re^dy 

1 The height, however, at which safety is obtained varies in 
different parts of the world : 400 feet may suffice, but it may be 
necessary to ascend 2,000 feet See Parkes, op. cit. p. 411. 
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refuge against many of the evils encountered in 
tropical climates. 

2. CoM Climates.— Yery cold weather (25° to 40° 
Fahr.), if the air is dry, is invigorating. It renders 
the function of the lungs more active, in order that 
a greater amount of animal heat may be evolved, 
with the object of preserving the normal degree of 
temperature. But the breathing is not consequently 
hurried or oppressed, because the cold air, being con- 
densed, contains a comparatively large quantity of 
oxygen. The dryness of the atmosphere creates little 
tendency to parching of the air-passages, because it 
is counterbalanced by the cold which checks evapo- 
ration. On the whole, therefore, a cold, dry climate 
is favourable to vocal exercise, or at least is not 
injurious to the integrity of the voice. 

The combination of cold and damp is notorious 
for its pernicious influence on health, though why it 
should act so injuriously is not quite certain. It may 
be taken for granted, however, that the exhalation of 
watery vapour, by the skin or lungs, or by both, is 
a vital necessity; probably because the water holds 
in solution certain foetid organic matters which exert 
a poisonous effect on the system, and which oaimot 
be otherwise removed.^ In cold and damp air we 
have the conjunction of the two atmospheric condi- 
tions most potent in their antagonism to evaporation. 
In such case little or no aqueous vapour can be 
given off by the cutaneous or pulmonary surfaces, 

^ See Parkes, op. cit. p. 98 ; Carpenter, op. cit. p. 412. 
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and the fcetid organic matters, therefore, accumulate 
in the blood and tissues, tending to originate disease, 
mostly of a rheimiatic character. But cold and damp 
also greatly exaggerate the liability to congestion of 
internal organs, and are prolific generators of inflam- 
matory affections of the air-passages, such as quinsy, 
laryngitis, bronchitis, etc. 

Fog% generally occur in cold, often in frosty 
weather. They consist of molecules of water, which 
float about, suspended in the air. They are 
evidence of excessive dampness, and they are also 
particularly noxious in cities, as they there entangle 
and flx fuliginous or sooty particles in the stratum 
of air near the earth. The effect is that persons 
involved in such fogs are obliged to inhale damp 
smoke, which has an irritating action on the air- 
passages. In foggy weather it will generally be 
found that the nasal discharges and expectorated 
matters have a blackened appearance. 

It has been asserted that the gravity of the 
voice is increased in a cold and humid atmo- 
sphere,^ but the statement needs proof. Retention 
of moisture in or about the vibrating portion of 



1 The following incident would appear Bcarcely credible did it not 
rest on a high authority. When Grassini came to England the 
hygrometric influence of the climate caused her voice to descend in 
pitch by an octave. Its quality was not, however, deteriorated by this 
curious change ; on the contrary, she had a great success in her lyric 
achievements until, by her becoming accustomed to the climate, her 
voice regained its normal compass. She then actually lost her 
popularity here, though her vocal powers had returlaed to the condi- 
tion to which she previously owed her fame. — Bishop, op. cit* 
p. 1481. 
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the vocal apparatus might, indeed, by increasing 
the density of the vocal bands, lower their tones. 
Singers certainly feel the effect of chiU and damp 
weather, and are then seldom in good voice. 

Persons who ore obUged to be out of doors in 
chiUy and moist weather should be especially careful 
to breathe through the nose, as the air, being thus 
considerably warmed, will be enabled to carry off 
more watery vapour from the lungs. The mucous 
lining of the throat is also thus guarded from the 
ill effects of the cold. Should breathing through 
the nose be difficult from any cause, a respirator 
should be worn. This instrument is worn over the 
mouth, in order to warm the air and catch any 
particles of dust during inspiration. It supplies, in 
fact, the place of the nasal channels for those who 
are obliged to breathe through the mouth. 

The action of wind in dry, cold weather is to 
cause the cold to be disagreeably felt. A cold, but 
dry climate is usually, indeed, weU tolerated or even 
pleasant, when an uniform calmness of the air is 
the prevailing condition. In chilly, damp weather a 
brisk movement of the air increases the evaporation, 
but, in doing so, also augments the cold which is 
then most painfully felt. Although winds are often 
favourable in maintaining atmospheric purity, and 
will dispel fogs, it seems that, on the whole, in 
decidedly cold weather, their influence is not pre- 
cisely hygienic. 

The sea-air^ even in cold climates, retains its 
tonic properties. Its humidity on or near the shore 
is generally uniform, as far as terrestrial influences 
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are concerned, because the soil in the vicinity of 
the ocean is usually of a sandy nature. 

3. Temperate Climates. — The characteristic of most 
temperate climates is their variability, for, whilst 
their summer may be almost tropical, their winter 
is not xmfrequently of polar severity. And the 
junction of these two extremes is not efEected by 
insensible gradation, so as to amalgamate the seasons 
imperceptibly, but sudden changes of temperature to 
the extent of 20° or 30° Fahr. may occur in the 
course of a single day. At one time dryness, and 
at another humidity of the air may be present 
to a marked degree. This mutability is chiefly 
due to the action of winds, which, if they come 
from the north, have no opportunity to become 
heated, or, if from the south, are not exposed to 
any cooling influences before reaching the temperate 
zone. 

The hygienic qualities of temperate climates are 
in direct relation with their variability, and the 
rapid transitions from heat to cold are especially 
inducive of catarrhal and inflammatory maladies, 
such as usually result from taking cold. Diseases 
of the throat are, therefore, frequent, and the 
inhabitants have some difficulty in preserving the 
purity of voice required for its professional use. 
On this account they are obliged to be particu- 
larly careful in adapting their clothing to the 
manifold emergencies of weather. 

Notwithstanding these circimistances, it is in the 
temperate zone that some of the most agreeable 
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and salubrious districts for dwelling in may be 
found. For, as the solar influences, if undisturbed, 
woidd generally confer a well-poised mean of tem- 
perature, it is only necessary to neutralize the action 
of the winds in order to obtain a stable climate free 
from hurtful extremes. This requirement is effected 
in many localities on the south coasts of temperate 
lands, such as Torquay, the Eiviera, etc., where 
a mountainous chain intercepts the northern blasts, 
whilst the marine ' evaporation cools ' the sultry air 
blowing from the south. 

4. Mountain Air, — The air of mountains or ele- 
vated plateaus has a favourable effect on the health 
of the animal economy, either from its purity or 
from its lightness. As the atmosphere is consi- 
derably attenuated on account of the altitude, it 
contains less oxygen, and consequently the breathing 
is hastened and the circulation of the blood accele- 
rated. This change is salutary, and not attended 
with any sensation of pidmonary oppression, because 
the diminution of the atmospheric pressure on the 
surface of the body and the lessened force of gravi- 
tation facilitate exercise and increase the activity 
of the limbs. In hot climates the mountain air has 
also the advantage of being cool, whilst in cold 
regions it is beneficial on accounts of its dryness. 
Life on the slopes of a mountain, at a height of 
from 3,000 to 7,000 feet, is now considered as an 
eminently curative agent in the treatment of many 
debilitating diseases, especially scrofula and con- 
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sumption.^ In cases of mild constitutional depres- 
sion, such as continued fatigue from overwork, 
when a change of air is required, no better choice 
could be made than of residence for a few weeks 
in a temperate and elevated situation amongst the 
hills. 

^ See Weber, Climate of the Swiss Alps, 1864. 
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in G-ynecic and Obstetric Practice. By J. H. Ayblino, M.D., Physician to 
the Chelsea Hospital for Women, Vice-President of the Obstetrical Sodety 
of London. 8yo, 6s. 

A Manual for Hospital Nurses 

and others engaged in Attending on the Sick. ByEowABD J.Doktillb, 
L.B.C.P., M.B.C.S., Surgeon to theExeter Lying-in Charity. Third Edition, 
crown 8yo, 2s. 6d. 

The Nurse^s Companion, 

A Manual of General and Monthly Nursing. By Chablbb J. Cullingwobth, 
Surgeon to St. Mary's Hospital, Manchester. Fcap. 870, 2s. 6d. 

Lectures on Nursing, 

By William Bobbbt Smith, M.B„ Honorary Medical Officer, Hospital for 
Sick Children, Sheffidd. Second Edition, with 26 Engravings. Poet 8vo, 6s. 

Handbook for Nurses for the Sick, 

By Zbphbbina P. Vbitch. Second Edition, crown 8vo, Ss. 0d. 

The Cottage Hospital: 

Its Origin, Progress, Management, and Work. By Hbnbt C. Bubdbtt, 
the Seaman's Hospital, Greenwich. With Engravings, crown 8vo, 7s. 6d. 
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In a series of dinioal Stadifs. By AnsTnr Flutt, M.D., Professor of the 
Principles and Ftaotioe of Medicine and of Gli|^[oal Medicine in the Bellevue 
Hospital Medical CoU^re* 8vo, 16s. 

Disea909f ftf the Heart and Aorta, 

Clinical Lectures by Geobob W. Balfoub, M.D., F.B.C.P., Physician to^ 
and Lecturer on Clinical Medicine in, the Boyal Lifinnaryr Edinbui^h. 
Svo, with Engravings, 12s. 6d. 

Principal Health Resorts 

' of Europe and Africa, and their Use in the Treatment of Chvcmie Diseases. 

A Handbook by Thomas Mobs Maddbit, M.D., M.B.I. A., Vice-President 
of the Dublin Obstetrical Society. 8vo, 10s. 

Lectures on Diseases of the Nervous System, 

By Samuel Wilks, M.D., F.RS., Physician to, and Lecturer on Medicine 
at, Guy's Hospital. 8vo, 16s. 

Nervous Diseases: 

their Description and Treatment. By Allen McLane Hamilton, M.D.,. 
Physician at the Epileptic and Paralytic Honpital, Blackwell's Island, New 
York City. Boyal Svo, with 63 Illustrations, 14s. 

Nutrition in Health and Disease, 

A Contribution to Hygiene and to Clinical Medicine. By Hbkby Bkkkbt, 
M.D. Third (Library) Edition. 8vo, 7s. Cheap Edition, Foap. Svo, 2s. Cd. 

Megrim, Sick Headache, 

and some Allied Disorders: a Contribution to the Pathology of Nerve- 
Storms. By Edwabd Livbing, M.D., Cantab., F.B.C.P., Hon. Fellow of 
King's Collie, London. Svo, with Coloured Plate, 15s. 

The Sympathetic System of Nerves: 

their Physiology and Pathology. By A. Eulenbebo, Professor of Medicine, 
University of Greifswald, and Dr. P. Guttmann, Privat Docent in Medicine, 
University of Berlin. Translated by A. Napieb, M.D., F.F.P.S. Svo, 5e. 

Atlas of Shin Diseases, 

A series of lUustrationp, with Descriptive Text and Notes upon Treatment. 
By TiLBUBY Fox, MD., F.B.C.P., Physician to the Department for Skin 
Diseases in University College Hospital. With 72 Coloured Plates, royal 
4to, half morocco, £6 63. 
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Diseases of the Skin. 

A System of Cutuieous Medioiiie. By Ebashus Wilson, F.R.C.S., F.B.S. 
Sixth Edition, Svo, 18&« with Coloured Plates, 86s. 

Mycetoma ; 

or, the Fungus Disease of Lidian By H. Vakdtkb Cabtbb, M.D., Surgeon* 
Majnr H.M. Indian Army. 4to, with 11 Colouxvd Plates, 428. 

Certain Endemic Skin and other Diseases 

of India and Hot Climates generally. By Tilbubt Fox, M.D., F.B.C.F., 
and T. Fabquhab, M.D. (Published under the sanction of the Secretary of 
State for India in Council). Svo, lOs. 6d. 

The Laws' affecting Medical Men, 

A Manual by Bobebt G. Glbkk, LL.B., Barrister-at-Law; with a Chapter 
on Medical Etiquette by Dr. A. Cabpbntbb. 8vo, lis. 

A Toxicological Chart, 

exhibiting at one View the Symptoms, Treatment, and Mode of Detecting 
the various Poisons— Mineral, Vegetable, and Animal : with Condse Diret - 
tions for the Treatment of Suspended Animation. By William Stowb, 
M.B.C.S.E. Thirteenth Edition, 28. ; on roller, 58. 

The Medical Adviser in Life Assurance, 

By Edwabd Hekbt Sibvekino, M.D., F.B.C.P., Physician to St. Mary*s 
and the Lock Hospitals ; Physician-Extraordinary to the Queen, Physidan- 
in-Ordinary to tiie Frinee of Wales, &c. Crown 8vo, 6s. 

Idiocy and Imbecility, 

By William W. Ibblakd, M.D., Medical Superintendent of the Scottish 
National Institution for the Education of Imbecile Children at Larbert, Stir- 
lingshire. With Engravings, 8vo, 14s. 

Influence of the Mind upon the Body 

in Health and Disease. Illustrations designed to elucidate the Action of the 
Imagination. By Daniel Hack Tukb, M.D., F.B.C.P., 8vo, 14s. 

Sanitary Examinations 

of Water, Air, and Food. A Vade Meonm for the Medical Officer of 
Health. By Cobnelius B. Fox, M.D., Medical Officer of Health of East, 
Central, and South Essex. With 94 Engravings, crown 8vo, 12s. 6d. 
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Dangers to Health. 

A Pictorial Ghiide to Domestio Sanitary Defects. By T. Pbidoin Tbale, 
M.A., Surgeon to the Leeds General Infiisuil^ With 66 lithographs, 8vo, 
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3ficr08cqpicctl Examination of Drinking Water, 

A GaMe. By John i^ Macdokald', H.D., F.B.S., Assistant Ptofessor of 
Naval Hygiene, Army Medical School. Svo, "with 24 Plates, jtab Wu 

HandhooJc of Medical and Surgical. Electricity. 

' By Hbbbbbt Tibbits, M.D., F.B.C.P.R, Senior Physician to the West 
London Hospital for Paralysis and Epilepsy. Second Edition, 8vo, with 
95 Engravings, 9s. 

Clinical Uses of Electricity. 

Lectures delivered at University Ck)ll^^ Hospital by J. Bussell Beykolds, 
M.D. Lond., F.B.C.P., F.B.S., Professor of Medidne in University College, 
Second Edition, post 8vo, 8s. 8d. 

Medical Ophthalmoscopy. 

A Manual and Atlas, by William B. Gowbbs, M.D., F.B.C.P., Assistant 
Professor of Medicine in University Ck>llege, and Assistant Physician to the 
Hospital. With 16 Ck>loiired Autotype and Lithc^raphic Plates, and Wood- 
outs, comprisiiig 112 Original Illustrations of the Changes in the Eye in 
Diseases of the Brain, Eidneyf>, &c. 8vo, 18b. 

Diseases of the Eye. 

A Treatise by J. Soelbebg Wells, F.B.C.S., Ophthalmic Surgeon to King's 
College Hospital and Surgeon to the Boyal London Ophthalmic Hospital. 
Third Edition, Svo, mth Coloured Plates and Engravings, 25s. 

Atlas of Ophthalmoscopy. 

By B. Liebbbich, Ophthalmic Surgeon to St. Thomas's Hospital. Trans- 
lated into English by H. Bosbobouoh Swanzt, M.B. Dub. Second Edition, 
containing 59 Figures, 4to, £1 10s. 

A Manual of Dental Mechanics, 

with an account of the Materials and Appliances nsed in Mechanical Den- 
tistry. By Oakley Colbs, L.D.S. B.C.S., Surgeon-Dentist to the Hospital 
for Diseases of the Throat Second Edition, crown 8vo, with 140 Engrav- 
ings, 7b. 6d. 
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ANATOMY. 

t 

Braune's Atlaa of Topographical Anatomy 

after PLANE 8ECTI0NB of FROZEN BODIES. Traiuliited by 
Mr. Bbllamy. With 84 Plates and 46 Woodcuts, 4to,' £2. 

Flower's Diagrams of the Nerves of the 

HUICAN BODY. Second Edition, 6 Plates, with Text, royal 4to, 128. 

Godlee's Atlas of Human Anatomy, illus- 
trating in Ck>loured Plates most of the ordinary Dissections, and many 
not usually practised ; with Explanatory Text. To be completed in 
12 or 13 Bi-monthly Parts. Parts 1 to 9, 7s. 6d. each. 

Heath's Practical Anatomy: a Manual of 

Dissections. Fourth Edition, with about 800 Engravings, cro'vm 8vo, 14s. 

Holden's Human Osteology. Fifth Edition, 

with 61 lithographic Plates, Svo, 168. 

Holden's Landmarks, Medical and Surgical. 

Second Edition, Svo, 8s. 6d. 

Morris' Anatomy of the Joints of Man. 

With 44 Plates (19 Coloured) and Engravings, 8vo, 16s. 

Wagstaffe's Student's Guide to Human Oste- 

OLOGY. With 23 lithographic Plates and 66 Wood Engravings, 
foap. 8vo, lOs. 6d. 

Wilson's Anatomist's Vade-Mecum. Edited 

by Dr. G. Buchanan and Mr. H. E. Clabk. Ninth Edition, with 
871 Engravings, crovm 8vo, 14s. 

The Anatomical Remembrancer, or Complete 

Pocket Anatomist. Eighth Edition, 82mo, 8s. 6d. 



BOTANY. 

Bentley's Manual of Botany. Third Edition, 

VTith 1188 Engravings, crown 8vo, 14s. 

Bentley and Trimen's Medicinal Plants : being 

Descriptions, with Original Coloured Eigures, of the Principal Plants 
employed in Medicine, and an Acooimt of their TrapeoMeB and Uses. To 
be completed in about 42 Monthly Parts, each containing 8 Coloured 
Plates. Parts 1 to 89, large 8vo, 6s. each. 
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CHEMISTRY. 

Bemays* Notes for Students in Chemistry : 

a Syllabus of Clhemistry. Sixth Edition, fcap. 870, 88. 6d. 

Bemays' Skeleton Notes 6n Analjrtical Che- 

mistay, for Stadents ia Medicine, Fcap. 870, 2a. 6d. 

Bloxam's Chemistry, Inorganic and Organic. 

With Experiments, lliird Edition, with. S96 Engravings on Wood, 
8vo, 16s. 

Bloxam's Laboratory Teaching ; or, Pro- 
gressive Exercises in Practical Chemistry, ^th Analytical Tables. 
Fourth Edition, with 89 Engravings, crown 8vo, 6s. 6d. 

Bowman and Bloxam's Practical Chemistry, 

including Analysis. Seventh Edition, with 98 Engravings, Fcap. 8vo, 
6s. 6d. 

Clowes' Practical Chemistry and Qualitative 

INOBGAKIC ANALYSIS. Second Edition, with 46 Engravings, post 
8vo> 7b. 6d. 

Pownes' Physical and Inorganic Chemistry. 

Edited by Mr. Watts. Twelfth Edition, with 164 Engravings, crown 
8vo, 8s. 6d. 

Pownes' Organic Chemistry. Edited by Mr. 

Watts. Twelfth Edition, with Ei^ravings, crown 8vo, lOs. 

Gallowasr's Manual of Qualitative Analysis. 

Fifth Edition, with Engravings, post 8vo, 8b. 6d. 

Vacher's Primer of Chemistry. 18mo, Is. 
Valentin's Introduction to Inorganic Che- 

MISTBY. Third Edition, with 82 Engravings, 8vo, 6s. 6d. 

Valentin's Qualitative Chemical Analysis. 

Fourth Edition, with 19 Engravings, 8vo, 7«. 6d. 

Valentin's Tables, in Diagram Size, for facih- 

tating the Study of Chemistry in the Leoture-Boom and Laboratory. 
Five large Sheets, 6fl. 6d. the set. 
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CHILDREN, DISEASES OF. 

Ellis' Practical Manual of the Diseases of 

CHILDEEN. With a Formulary. Third Edition, cro\?n 8vo, 7s. 6d. 

Eustace Smith's CXinical Studies of Disease 

in CHILDEEN. Post 8to, 78. 6d. 

Eustace Smith's Wasting Diseases of Infants 

and GHILDBEN. Third Edition, post 8vo, 8s. 6d. 

Steiner's Compendium of the Diseases of 

CHILDREN. Translated from the Second German Edition by Mr. 
Lawson Tait. 8vo, 12b. 6d. 



DENTISTRY. 



SewUl's Student's Guide to Dental Anatomy 

and SU&GEBT. With 77 Engravings, fcap. 8yo, 6s. 6d. 

Smith's Handbook of Dental Anatomy and 

8UBGEBY. Second Edition, fcap. 8vo, 4s. 6d. 

Stocken's Elements of Dental Materia Medica 

and THERAPEUTICS, with PHARMACOPCRTA. * Second Edition, 
fcap. 8vo, 6s. 6d. 

Taft's Practical Treatise on Operative Den- 

TISTRY. Third Edition, with 184 Engravings, 8yo, 18s. 

Tomes' Manual of Dental Anatomy, Human 

and COMPARATIVE. With 179 Engravings, crown 8vo, 10s. 6d. 

Tomes' Manual of Dental Surgery. Second 

Edition, with 2b2 Engravings on Woed, fcap. 8vo, l4s. 



EAR, DISEASES OF. 

Burnett on the Ear : its Anatomy, Physiology, 

and DISEASES. With 87 Engravings, 8vo, 18s. 

Dalby on Diseases and Injuries of the Ear. 

With Engravings, crown 8vo, 6s. 6d. 

Macnaughton Jones' Practical Treatise on 

AURAL SUROERY. With 46 Engravings, crown 8vo, 6b. 

Macnaughton Jones' Atlas of the Diseases 

of the SeMBRANA TTMPANI. In Coloured Plates, containing 59 
Figures, with explanatory Text. Crown 4to, £1 Is. 
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FORENSIC MEDICINE. 

Ogston's Lectures on Medical Jurisprudence. 

With 12 Copper Plates, 870, 188. 

Taylor's Principles and Practice of Medical 

JTJIUSPIIUDENCJB. Second Edition, with 189 Wood Engravings, 
2 vols. 870, £1 lis. 6d. 

Taylor's Manual of Medical Jurisprudence. 

Tenth Edition, with 66 Engravings, crown 8vo, 14s. 

Taylor on Poisons in relation to Medical 

JUBISPBUDENCE and MEDICINE. Third Edition, with 101 En- 
graviiM crown 8vo, 16b. 

Woodman and Tidy's Handy Book of Foren- 
sic MEDICINE and TOXICOLOGY. With 8 Plates and 116 Wood 
EDgravings, 8vo, £1 lis. 6d. 



HYGIENE. 

Parkes' Manual of Practical Hygiene. Fifth 

Edition, by Dr. dk Chauhoitt, F.B.S. With Hates and Woodcuts, 
8vo, 18b. 

Parkes' Concise Sketch of Public Health. 

Bevised by Dr. Aitkkv, F.B.S. Post 8vo, 9s. Od. 

Wilson's Handbook of Hygiene and Sanitary 

SCIENCE. Third Edition, with Engravings, crown 8vo, lOs. 6d, 



MATERIA MEDICA AMD THERAPEUTICS. 

Binz's Elements of Therapeutics : a Clinical 

Cnide to the Action of Drugs. Edited by Dr. Spabks. Crown Svo, 
8s. 6d. 

Bo yle's M anual of Materia Medica and Thera- 

FEUTICS. Sixth Edition, by Dr. Hablby, with 188 Engravings, crown 
8v6, 16e. 

Thorowgood's Student's Guide to Materia 

MEDICA. With Engravings, fcap. Svo, 6s. 6d. 

Waring's Manual of Practical Therapeutics. 

Third Edition, fcap. 8vo, 19b. 6d. 
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Barclay's Manual of Medical Diagnosis. Third 

Edition, foap. 870» lOs. 6d. 

Barlow's Manual of the Practice of Medicine. 

Seocmd Edition, leap. 870, 7b. 6d. 

Oharteris' Student's Guide to the Practice of 

MEDICINE. Second Ecfition, with Engrayings on Copper and Wood, 
fcap. Svo, 6b. 6d. 

Fenwick's Student's Guide to Medical Diag- 

NOSIS. Fourth Edition, with 105 Engravings, foap. 8vo, 6b. 6d. 

Flint's Manual of Percussion and Ausculta- 

TION. Post 8vo^ Ok 6d. 

Hall's Synopsis of the Diseases of the Larynx, 

LUNGS, and HEABT. Boyal Svo, 2«. 6d. 



MIDWIFERY. 

Barnes' Lectures on Obstetric Operations: 

a Onide to the Management of Diffioolt Labour. Third Editicm, with 
124 Engravings, Svo, 18b. 

Clay's Complete Handbook of Obstetric 

8URGEEY; or, Short BnleB of Pnctioe in every Emergency. Third 
Edition, with 91 Engravings, fcap. 8vo, 6b. 6d. 

Bamsbotham's Principles and Practice of 

OBSTETBIC MEDICENB and 8XJBGEBY. Fifth Edition, with 120 
Plates, 8vo, £1 2b. 

Bobert's Student's Guide to the Practice of 

Mluwjj'EBY. Second Edition, with 111 Engravings, foap. 8vo, 7b. 

Schroeder's Manual of Midwifery, including 

the PATHOLOGY of PREGNANCY and the PUERFERAEi STATE. 
With Engravings, 8vo, 12b. 6d. 

Swayne's Obstetric Aphorisms for the Use 

of STUDENTS COMMENCING MTOWIFEBY PBACTICE. Sixth 
Edition, with Engravings, fcap. 8vo, Ss. 6d. 
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MICROSCOPY. 

Carpenter on the Microscope and its Revela- 

TIONS. Fifth Edition, with more than 600 Ene^Tinsh cro^m 8yo, 168. 

Marsh's Section-Cutting: a Practical Guide 

to the Preparation and Moummir <? Sections for the Microscope, special 
prominence being given to Animal Sections. With Bngravings, f cap. 
8yo, 28. 6d. 

M;9.rtin's Manual of Microscopic Mounting, 

with Notes on the Collection and Examination of Objects. Second 
Edition, with 160 Engravings, 8vo, 78. 6d. 

Wythe's Microscopist's Manual: a Compen- 

dinm of the liJjoroscopio Sdenoes. Third Edition, with 26 Ck>loured 
Plates, 8v4, 181^ 

OPHTHALMOLOGY. 

Higgens' Hints on Ophthalmic Out-Patient 

PBACnCE. Second Edition, i^p. 8vo, 8b. 

Wharton Jones' Manual of Ophthalmic Medi- 

CINE and SUBOEBY. With 9 Coloured Plates and 178 Wood Engrav- 
ings. Third Edition, fcap. 8vo, 12s. 6d. 

Macnamara's Manual of the Diseases of the 

ETE. Third Edition, with 7 Oolonred Plates and 62 Wood Engravings, 
fcap. 8vo, 128. «d. 

Soelberg Wells' Treatise on the Diseases of 

the EYE. Third Edition, wiih Coloured Plates and Wood Engravings, 
8to, £1 68. 

PAT aO to Q Y. 

Jones and Sieveking's ^BtQual of Pathological 

ANATOMY. Second Edition, fBoneMerably Enlarged, by Dr. J. F. 
Paymb. With 196 Engravings, orowA vvo, 18s. 

Virchow on Post-mortem Examinations : the 

Method of Performing them. Fcap. 8vo, 2s. 6d. 

Wilks and Moxon's Lectures on Pathological 

ASAJOMY. Second Edition, with 7 Steel Plates, 8vo, 18b. 



PSYCHOLOGY. 

Bucknill and Tuke's Manual of Psychological 

Medicine. Fourth Edition, with 12 Plates and several Wood jmigrav- 
ings, 8vo, £1 6s. 
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PHYSIOLOGY. 

Carpenter's Human Physiology. Edited by 

Mr. PowEB. Eighth Edition, with nearly 409 Engrayinfirs, 8vo, 
£1 lis. 6d. — e e , , 

Dalton's Human Physiology. Designed for 

the Use of Students and Practitioners of Medicine, bizth Edition, 
■with 316 Wood Engravings, 8vo, £1. , , 

Prey on the Histology and Histo-Ohemistry 



^ MA^ : A Treatise on the i^ements of Composition and Structure of 
VkB Human Body. Translated from the Fourth German Edition by 
Mr. Babkeb. With 608 Engravings, Svo, £1 Is. 

Rutherford's 'Outlines of Practical Histology 

j^ students and others. Second Edition, with 68 Engravings, f cap. 

Sanderson's Handbook for the Physiological 

LABOBATOBY : containing an Exposition of the Fundamental Facts 
of the ScieHoe, with explicit Directions for their Demonstration. Two 
vols., with 126 Plates, Svo, £1 4a. 



SURGERY. 



Bryant's Practice of Surgery : a Manual. 

Third Edition, with 672 Engravings, 2 vols., crown Svo, £1 8s. 

Bellamy's Student's Guide to Surgical Ana- 

TOMY. With 60 Engravings, fcap. Svo, 6s. 6d. 

Clark and Wagstaflfe's Outlines of Surgery 

and SUBGICAL PATHOLOGY. Second Edition, Svo, lOs. 6d. 

Druitt's Surgeon's Vade-Mecum. Ele^wnth 

Edition, with 8tftf Engravings, j(oap. Svo, 14s. 

Pergusson's System df Practical Surgery. 

Fifth Edition, with 468 ^agttilrbigB, Svo, £1 Is. 

Heath's Manual of Minor Surgery and Ban- 

DAGING. Fifth Edition, with 86 Engravings, fcap. Svo, 6s. 6d. 




Maimder's Operative Surgery, Second Edi- 
tion, with 164 Engravings, post Svo, 6s. 

Pirrie's Principles and Practice of Surgery. 

Third Edition, with 490 Engravings, Svo, £1 8s. 
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TERMINOLOGY. 

Dmielllson's Medical Lexicon: a Dictionary 

of Medical Science, containing a concise Explanation of its various 
Subjects and Terms, with Accentuation, Btymology, STnonyms, &c. 
New Edition, royal Svo, £1 8b. 

Mayne's Medical Vocabulary; or, an Explana- 
tion oi all Terms and Jhirases used in Medical Science ana Practice 
Fourth Edition, fcap. 8yo, ICs. 



WOMEN, DISEASES OF. 

Barnes' Clinical History of the MedicaJ*'and 

SURGICAL DISEASES OF WOMEN. Second Edition, wit^ 181 
£n0yfcTteilb Svo, £l 8b. ^ . 

Emmet's Principles and Practice ^-of GynsB- 

COLOar. With ISO Engravings, royal 8vo, £l 4s. 

Galabin's Student's Guide to the Diseases of 

WOMEN. With 68 Engravings, fcap. 8vo, 7s. 6d. 

Heywood Smith's Practical Gynaecology: a 

Handbook of the Diseaaes of Women. With Engravings, crown Svo, 
6b. 6d. 

West's Diseases of Women. Fourth Edition, 

He vised and in part Be-written by the Author, with numerous Additions 
by Dr. J. Matthswb Dungav. 8vo, 16b. 



ZOOLOGY. 



Bradley's Manual of Comparative Anatomy 

and PKTSIOLOQY. Third Edition^ with 61 Engravings, post Svo, 68. 6d. 

Chauveau and Fleming's Comparative Ana- 

TOMY of DOMESTICATED ANIMALS. Wi& 4B0 Wood Engravings, 
8vo, £1 llB. 6d. 

Huxley's Manual of the Anatomy of Verte- 

BBATED ANIMALS. With 110 Engravings, crown Svo, 18s. 

Huxley's Manual of the Anatomy of Inver- 

TEBBATED ANIMALS. With 188 Engravings, fcap. Svo, 16s. 

Wilson's Student's Guide to Zoology: a 

Manual of the Principles of Zoological Sdenoe. With Engravings, 
fca^. Svo, 6s. 6d. ' 
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